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LARCHBARK EXTRACT, Swedish 


The Olson Sales Agency, Inc. 
Import - Export 
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87 Years’ Experience 


All this... 


TO SERVE vou! 


Our experience, quality products, research 
facilities, skilled technicians can be of assist- 
ance to you in the production of good leather! 
For nearly a century we have worked closely 
with tanners... becoming intimately aware of 
the industry’s problems and specific needs. 
To meet these needs we have developed a 
complete line of Gargoyle leather oils, greases 
and specialties. 

Today, we offer you the services of our 
research facilities — laboratories and trained 
technicians. We send men who are specialists 
in the correct application of leather oils and 
greases. 

Apply this formula to your leather problems. 
Call us today! 


GARGOYL 


Quality Oils and Greases 


oi Wd | | 


— 


Trained Technicians 


SOCONY-VACUUM 


Leather Oke Cheasee 


SOCONY-VACUUM OIL COMPANY, INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. Y 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 
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MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 


6400 Centennial Boulevard 


NASHVILLE 9, TENNESSEE 


TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 











ll 
i wni{}i 


iy 
wef 


82 
>3 
ss 
BE 
5 
65 
er 
BE 
ss 
=& 
- a 
=3 


” 
E 
= 
a2 
oO 
5 
s 
3 
2 
= 
“ 
s 
aS 
E 
£ 
oe 





V 


Fe ne ee ee ee 


nak MRX 


MELAMINE RESIN TANNING AGENT 


to wncrease the cutting value of your leathers 


Oe er ae sr th a nee een enema 


Experienced tanners everywhere prefer TANAK MRX Melamine Resin Tanning Agent to 
increase the desirable properties of today’s leathers. TANAK MRX gives increased grain 
tightness, increased weight, fuller bellies and flanks, better ‘‘break’’—upgrades both white 
and colored leathers. On whites, its penetration is so thorough that maximum whiteness is 
retained even after deep buffing. Use TANAK MRX Melamine Resin Tanning Agent and 
bring out the best in your leathers. 


Other performance-proved Cyanamid Tanning Specialties include: 


DEPILIN® XC Unhairing Agent . . . for cleaner, whiter stock and better control; 
CUTRILIN’ Bates . . . the pancreatic ‘‘bates of choice” in the tanning industry; 
TWECOTAN”® Tanning Extracts . . . blends to meet specific tanning requirements; 
DYEWOODS and EXTRACTS* . a full line for every important need; 


TANAK’ Synthetic Tanning Agents . ideal for improving the quality of leather during both chrome 
and vegetable tanning; 


BETASOL’ OT Wetting Agent most powertul wetting agent available for tanning. 


Write today for complete information 
on any of these products 


? 
AMERICAN Cyanamid COMPANY 


INDUSTRIAL CHEMICALS DIVISION 


r 
Ze] ew York 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


*Made by Taylor White Extracting Company —Cyanamid sole distributors 





ARKOTAN: 


Highly efficient tanning assist adaptable for vege- 


table, chrome, alum and formaldehyde tannages. 


@ Imparts silky grain to the leather with increased roundness 
and improved tensile strength. 


@ Can be used as a mordant with excellent results on calf, 
side and glove leather. 


@ A perfect pre-tannage for shearlings. 
@ Produces a clean, white leather when used in conjunction 


with chrome in the tannage and as a bleach on top. 


Information, samples and demonstration upon request. 


ARKANSAS COMPANY, 
Newark, \. J. 


Manufacturers of Industrial Chemicals 
for over 50 years 
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Let our 


6 Yeis of specialized experience 


work for you. . . profitably 


® For over half a century, ATLAS has 
ATLAS been a leader in the production of 
Guaranteed OILS Quality Oils for the Tanning Industry, 


© NEATSFOOT OILS through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 


oh 
ee OILS research, plus many years of practical 


© SPLIT OILS experience in the production of 

© MOELLONS, and many consistently high-quality, guaranteed 
ey ee oils is your assurance of uniformity 

to meet definite specifications. Give 

your leathers the “quality look" 


with ATLAS Oils. 


Aas ait Sot ATLAS Refinery, Inc. 


Pre-eminent in the Tannery Industry | 142 LOCKWOOD ST. NEWARK 5, N. J. 
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JACQUES WOLF 


PRODUCE HIGH GRADE 


LEATHER 


SYNEKTAN 0-230 FAT LIQUOR L-90B 


For White Leather At Reasonable Cost 
White Leather In Sheep, Gcat, Calf Or Sides 
White Tan In Combination With Chrome 
White Nubuck, White Suede 
White Bleached Chrome Stock 
White Extract Type Of Leather 


FUNGIZYME BATES 
AS — BS — CS 


Pancreatic bating salts of standard, 
controlled quality. 


SULPHONATED OILS (Various Bases) 


MONOPOLE OIL (For Finishing) 


SAMPLES AND INFORMATION UPON REQUEST. 





an A assures permanent body 
suedes. 


value in the tanning 


of light and calf skins, particularly those 


to be processed into suede, for it produces body fullness 
and improved nap with little loss in color value. 
LEOTAN A guarantees increase in body and tightness of 
the flanks without abnormal loss in footage. 
For better leather quality and less skin wastage, use 


LEOTAN A. Send for a sample and further information today. 


(‘Division of General “Dyestuff Corporation) 
435 HUDSON STREET: NEW YORK 14. NEW YORK 
SALES OFFICES: New York + Boston + Providence * Philadelphia 
Charlotte, N.C. »* Chicago * Portland, Ore. * San Francisco 


IN CANADA: Chemical Developments of Canada Limited, Montreal 





OUR 155th YEAR 


Natural Dyewood Products 


Logwood 


Fustic + Hypernic « Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


Coal Tar Dyestuffs. Synthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


374 MAIN STREET BELLVILLE, N. J. 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 


Our ; Branch Offices: 
: BELLEVILLE, N. J. DANVERS, MASS. 


155th CHICAGO, ILL. 


TORONTO, CANADA 
Car ORONTO, C 


i MONTREAL, CANADA 





Ammonium 
Sea ena: 


Neutralizing 


Action 


... with Low pH 


SOLVAY AMMONIUM BICARBONATE penetrates the 
leather uniformly throughout the thickness of 
the hide; it helps improve the quality of your 
leathers by improving the grain and the dyeing 
characteristics. A 1% solution of SOLVAY 
AMMONIUM BICARBONATE has a pH of 7.8—ample 
proof that this quality product has a low pH 
while providing a high neutralizing value. For 
best results . . . for quality leathers . . . specify 
SOLVAY AMMONIUM BICARBONATE. Samples for 
testing purposes are available. Address your 
request to the nearest Solvay office. 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


i, oo 61 Broadway, New York 6, N. Y. 
. ———— BRANCH SALES OFFICES 


Bostcn « Charlotte + Chicag Cincinnati + Cleveland « Detroit 
Houston « New Orleans « New York - Philadelphia - Pittsburgh 


St. Louis - Syracuse 


SOLVAY 


Other Solvay Products 
for Tanners 


® CLEANSING SODA XX 


© SNOWFLAKE* 
CRYSTALS 





— 


MANUFACTURERS: 
LIQUID 
QUEBRACHO 

EXTRACTS DIVI-DIVI 


FACTORY: VALONIA 
Staten Island, N. Y. ETC. 


IMPORTERS: 
MYRABOLAMS 
WATTLE BARK 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


Representatives: 
rancisco - London, Canada - Boston 


vana, Cuba - Mexico City, Mexico 


"SUPREMO" “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


QUEBRACHO EXTRACTS 


FACTORY AT PUERTO PINASCO, PARAGUAY 





1, Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


®O. There are no hidden costs. When you 
use Mead Chestnu no and 
money-consuming preparation 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of : er per unit of tannin 
than any o' t ng material 


Vegetable Tan Yard Yield 
Tannin white weight basis 
Chestnut Wood Extract 67 
Tanning Material A 61 
Tanning Material B 63 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis. 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 





QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM ‘‘“PUREX"’ 
BRANDS SMS SMS 


PLANTS: NEWARK, N. J. — PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 
THE 


RIVER PLATE 
CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 











leather Chemicals 
with a Valuable Plus 


Leather chemicals were the products that started 
this company in business 44 years ago. Today 
the bates, synthetic tanning materials, and 
finishes we are supplying to our customers are 
the best we have ever made. Our standard is 
dependable, uniform quality. 


Our customers receive scmething else of measur- 
able value—the benefit of more than 700 years 
aggregate experience of our leather research 
chemists and field staff. Every day in tanneries 
throughout the country Rohm & Haas repre- 
sentatives are applying knowledge of leather- 
making accumulated over more than 40 years. 
In addition they bring to bear on customers’ 
problems the services not only of our leather 
laboratories but also other Rohm & Haas labora- 
tories as well. Progressive tanners, year in and 
year out, continue to find these plus values 
helpful in the improvement of product quality. 


Typical example of Rohm & Haas Leather 
Technology at work... 


PRIMAL 
Finishes for Upholstery Leather 


PRIMAL resins are lastingly flexible. As 
components of water finish systems, they 
impart toughness as well as improved 
filling and leveling qualities. As a base 
coat for subsequent lacquer coatings, 
PRIMAL finishes give excellent adhe- 
sion and anual stability over a wide 
temperature range. 


a 


CHEMICALS FOR INDUSTRY 


ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 


PRIMAL is a trademark, Reg. U. S. Pat Off. and in principal 
foreign countries 





ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here’s why. Diamond A does a double job— (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish. 

Why delay? Let the Borne, Scrymser representative give you full 
particulars on Diamond A. You'll agree it’s in a class by itself. 


(Get the Facts about These, Too!) = (i 


<P> COMPOUND for WHEELING (R’ SF 


<A> COMPOUND for SPONGING Our Laboratory 


Supreme A Compound Facilities are 


Bretolene * Saxon Oil always at your 
disposal 


PUTAS Uh 


OTHER BORNE, SCRYMSER SPECIALTIES E N 





Save Hide Substance 


VXN 01 
VM 4 LSS 


as part of Eich 


housekeeping practice 


BSM-I1 is highly effective in controlling the 
growth of microorganisms which digest hide sub- 
stance during processing. BSM-11 is a liquid, thus 
easily added to the systems directly from the 
drums. 

It has been demonstrated in many tanneries 
that the synergistic combination of bacteri- 
cides and fungicides in BSM-11 provides 
efficient, economical control of bacteria, 
molds and yeasts which damage skins and 
hides. 

Our representative will give technical assistance 
on the most effective use of BSM-11 in your 
process. 


Labor 


Manufacturing Chemists * Memphis 8, Tennessee 


Representatives in Most Countries 





het Stronger, Cleaner Leathers 
with these HOOKER Sharpeners 


Hooker Sharpeners give you precise control of the alkalinity and 
sulfidity of unhairing solutions. This means better yields of uni- 


form high quality leather, plus savings on beamshop operations 


SODIUM SULFIDE—Na.S ; SODIUM SULFHYDRATE—NaSH 


Mol. Wt : 78.1 (sodium hydrosulfide 


M.P 100°C Mol. Wt. 56.1 


: ; M.P 55°C 
Light buff colored solid in flake form. M.t ams 


Rapidly soluble in water; slightly Light lemon colored solid in flake 
soluble in alcohol; insoluble in ether. form. Completely and rapidly solu- 
\lso available in solid form. ble in water, alcohol and ether. 


ANALYSIS ANALYSIS 
Nas 60 to 62% NAGEL cc ciccrscccs Ito 72% 
NaCl 1.5% Max. NaS SE baeee ete as 2.5% Max 
Other Na Salts 2.0% Max. NaCl. ..... 0.80), Max 
Fe 8 ppm Max. Na»SO; and NaHCO 0.4% Max 
Cu, Ni, Cr, Mn, Pb 1 ppm Max. Fe ; 5 ppm Max. 
Water of crystallization 350 Min. Cu, Ni, Cr, Mn, Pb. 1 ppm Max 


Water of crystallization 28 to 260% 


SHIPPING CONTAINERS SHIPPING CONTAINERS 
Steel drums 90 and 350 lbs. net Lacquer-lined 
steel drums... . 90 and 350 Ibs. net 


Hooker is known as a dependable supplier of Caustic Soda, 


Sodium Sulfide and Sodium Sulfhydrate for tanners. For a 
detailed discussion of the use of these Hooker Chemicals in the 
leather industry, write on your company letterhead for Hooker 
Bulletins Nos. 500, ‘Hooker Sodium Sulfhydrate’? and 503, 
“Studies in Unhairing” by E. R. Theis and M. O. Ricker. 


HOOKER 
ELECTROCHEMICAL 


COMPANY yOOKER 
3 UNION ST., NIAGARA FALLS, N. Y. 
CHICAGO, ILL NEW YORK, N. Y. CHEMICAL 
LOS ANGELES, CALIF TACOMA, WASH 
CHLORINE ° SODIUM TETRASULFIDE ° SODIUM SULFIDE ® 
CAUSTIC SODA * MURIATIC ACID °* PARADICHLOROBENZENE 


10-1634 





in shade 


and K~/ 7/47 


~ for fashion 


N SUEDI 


A NEW DU PONT COLOR FOR GARMENT LEATHER 


Here is a light beige shade developed by Du Pont 
for fail fashion showings. Outstanding character- 
istics of the dye combination are its superior 
uniformity and good fixation, 


This new color is typical of the shades achieved 
from the level-dyeing, deep-penetrating Du Pont 
dves. The line has full, bloomy undertones and 
complete compatibility with syntans. They give 
products enviable color performance that brings 


satisfaction to the customer. 


In addition to manufacturing a complete line of 
dyes. Du Ponts Dyes and Chemicals Division 
maintains a technical-service staff. You will find 
that this experienced staff will help you in solving 


your coloring problem. 


DYES RECOMMENDED 
FOR LIGHT BEIGE SHADES 


Du Pont Stilbene Yellow Conc. 

Du Pont Orange RO 

Du Pont Silk Orange R. Extra Conc. 125% 
“PONTACHROME"’* Brown G 


*REG. U. S. PAT. OFF 


Qt Vy 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





Over 8% acres of modern plant producing Tan- 
ning and Dyewood Extracts for the industry .. . 
Manufacturers of the famous CHEMBARK Natural 
Tanning Extracts for Chemtan Co... Experienced 
technical advice furnished upon request. 


TANNING AND 
DYEWOOD EXTRACTS 


LOGWOOD + HEMATINE = FUSTIC 
SUMAC + GAMBIER * HYPERNIC 
WATTLE + QUEBRACHO + MYRABOLAM 
DIVI-DIVI + TANNIC ACID 


YOUNG EXTRACTS HAVE BEEN 
SERVING THE INDUSTRY FOR MORE 
THAN 84 YEARS 


./ 2701 Boston St., Baltimore 24, Md. 
j Philadelphia, Pa. * Chicago, III. 
rs ca a7 Paterson, N.J.* Danvers, Mass. 





DEVELOPMENT AND 


INTRODUCTION OF 


BETTER CHEMICALS FoR TANNING 





...in A. H. T. Co. Warehouse 
for immediate shipment 


Arthur H. Thomas Company was the first to introduce 
“Pyrex” brand Laboratory Glassware. This was in 
October, 1915, and since that date we have 
continued as the leading distributor of this ware. 


Practically all of the more than 2,000 sizes and shapes listed in the current 190-pp 
catalogue of the Corning Glass Works, and supplements thereto, under the brands, 
“Pyrex”, ‘“Vycor” and “Corning” have been established by us as regular catalogue 
and stock items. This constitutes the widest assortment of this ware available from 
any distributor. 


We are, therefore, prepared to make immediate shipment of orders 
specifying large quantities of a wide variety of sizes and shapes. 


ARTHUR H. THOMAS COMPANY 
Laboralory ~! Ypparalis and reagents 


WEST WASHINGTON SQUARE PHILADELPHIA 5, PA. 
Teletype Services: Western Union WUX & Bell System PH-72 
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LEATHER CHEMISTS ASSOCIATION 


ALPHONS OTTO JAEGER 


Alphons Otto Jaeger of the American Cyanamid Company died suddenly 
on July 21st at the age of 67. After coming to this country in 1923, Dr. 
Jaeger was associated with the National Aniline and Chemical Company, 
the Seldon Company and the parent company, the American Cyanamid. 
He retired in 1951 but continued as consultant for his company. He became 
an active member of our Association in 1933. Dr. Jaeger held many patents 
in both the organic and inorganic helds. He is survived by his wife and four 
children. 


MINUTES OF MEETING OF THE SUPERVISORY COMMITTEE 
ON TANNING ANALYSIS 


June 7, 1953 
Vetherlands Plaza Tot 
Cincinnati, Olio 
The meeting convened at 10:00 A. M. Those present were Chairman, 


A. N. Kay, Il. D. Clarke, C. W. Beebe, John M. Seltzer, G. V. Downing, J, M. 


Hinkle, L. Sheard, Allan Lauder, Joe Jany, Martin Baum, R. L. Young, Jr., 
F. F. Marshall, C. W. Mann, L. M. Whitmore, Craig Blair, J. S. Rogers, 
E. L. Ravheld, T. C. Blair, E. S. Flinn, R. B. Hobbs, J.R. Kanagy, J. F. 
Wagoner, C. G. Telander, R. M. Lollar and Gene Stanbery. 


The purpose of the meeting was to discuss new work to be considered by the 
Committee as well as working out the final details of the revision of the 
Official Tannin Analysis Methods. 

Request was made for a qualitative and quantitative method of detection 
and estimation of Lignosulfonates in tanning materials. After a discussion 
of a number of possible methods, Mr. Kay appointed Messrs. Jany and Wolfe 
to head a sub-committee. The following volunteered to assist: Messrs. 
Kanagy, Rayfeld, Baum, Hinkle, and Miss V. R. Power. 

Second subject for discussion was whether drying time for residues should 
be fxed. Much comment was made on differences in Hide Powder Com- 
mittee results on total solids, soluble solids and non-tannin. It was pointed 
out by Dr. Flinn that the only function of the Hide Powder Committee is 
to test non-tannins given by new and old hide powder lots, but it was agreed 
that a study of all available data should be useful. Dr. Lollar agreed to work 
out a scheme for comparative analysis, if given the number of variables to 
be considered, to assist Mr. Craig Blair in formulating some committee work 
to determine limits for total solids residues. It was agreed, however, that 
data submitted by Wagoner, Kay and Blair was sufficient to warrant setting 
the drying time for residues at 17 hours + 1 hour. 





ANNUAL MEETING 


Discussion was had on the European use of vacuum ovens for drying 
tannin residues as well as the use of silver and stainless steel drying dishes. 
No action was taken. 

Mr. Sheard favored 24°C. as the temperature for cooling and filtering 
tannin solutions rather than 23-25°. No action was taken. 


The methods for determining Iron and Copper in tannin extract and liquors 


were next considered. The method for determining Iron was proposed for 
adoption as read. There was some dissatisfaction with the Xanthate method 
for Copper as now in use but the Committee finally voted to make it pro- 
visional and a request be made to turn the problem over to Dr. Lollar’s 
Committee on Modernization. 

Meeting was adjourned until 4:40 P. M. Next items to consider were a 
number of Editorial changes in the Revised Methods for Tannin Analysis. 
Style of paragraphing various methods as discussed and approved. 

Dr. Flinn, of the Editorial Board, asked to have the Committees’ views 
on whether the total solids, soluble solids and non-tannin determination 
should be written as three methods or grouped as one. It being the final 
decision of the Committee to keep three methods rather than one. The 
Editorial Board was asked to submit their final draft of the methods for 
tannin analysis to the Committee for approval. 

There being no further business the meeting adjourned. 


Geneé W. SranBery, Acting Secretary. 


THE FIFTIETH ANNUAL MEETING 


This year marked the Golden Anniversary of the Association, and it was 
indeed fitting that the Annual Meeting was planned as a celebration of the 
event. The Meeting throughout reflected the painstaking efforts of the Con- 
vention Committee and the president and secretary of the Association. The 
ladies’ program was under the able direction of Mrs. Boss. Member regis- 
tration was 308; total registration was 389. Wives and guests brought the 
total attendance to well over 500. 

Committee meetings were held in the afternoon of June 7. In the early 
vears of the Association, committee work constituted the principal activity 
of the organization and consequently a major portion of the time was given 
over to presentation and discussion of the reports of the committees. While 
committee work continues to be an important activity of our organization, 
Association functions have expanded in keeping with organizational growth so 
that the convention of today reflects this varied character. 

Following the committee meetings, a reception for members and guests was 
held. This afforded an opportunity for one to get acquainted with new attend- 
ants, and to greet old friends. 





LEATHER CHEMISTS ASSOCIATION 


The Convention began its scheduled program on June 8, with an address 
by President Turley. 


THE PRESIDENT’S ADDRESS 
By H. G. Turtey 


The meeting will please come to order. 

The Officers of the American Leather Chemists Association welcome you 
this morning to our Golden Anniversary Meeting in the Cir.y of Cincinnati. 
The Association has now reached the half-century mark. We are all proud 
of our membership in a society of national status representing the chemists 
of the leather industry. The membership has now reached over 800 members, 
not including the mutual members of the foreign societies. We are particu- 
larly pleased with our membership from the countries of South America, and 
you will be happy to know that a few members are present. 

This occasion also marks the Thirtieth Anniversary of the opening of the 
Tanners’ Council Research Laboratory at the University of Cincinnati. The 
ALCA last visited the Laboratory 25 years ago. We hope all members, and 
particularly our younger members, will take this opportunity of visiting the 
official research institute of the leather industry in the United States. You 
may not have the opportunity in the usual course of your work to visit the 
research staff and to see the experimental equipment provided for leather 
research. Through the kindness of the Tanners’ Council lunch will be pro- 
vided in the University cafeteria and the Meeting will adjourn to an adjacent 
lecture hall for the final session of the program. 

During the past year, the Association has lost several members who have 
passed on, and I mention the names of Thomas Blackadder, Walter Buethe, 
Sedgwick Kistler, Carl Simon, Edwin R. Theis and H. Webster Thomas. 
Let us pause for a few moments of silence out of respect to the memory of our 
former members and friends. 

Now we must welcome our new members——85 this year—and congratulate 
them on joining our Association. May I urge the new members to take an 
active part by serving on our technical committees and, in time, offering 
yourselves as candidates for officers of the Association. 

The program this year has had the most earnest consideration by your 
Council and Convention Committee who felt that the program should fit the 
unusual occasion. We agreed that we should pay our respects to the past. 


acknowledge the present, and salute the future of leather technology. 


Therefore, part of the program consists of a Symposium describing fifty 
vears of progress in leather making, arranged to appeal to the practical 
tanners by having lectures by praccical men well known in the industry, and, 
in a similar fashion, another part covering the chemical developments, with 
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talks delivered by outstanding chemists in their particular field of leather 
technology. 

Considering the present, we shall bring to you talks on original scientific 
research by outstanding authorities on proteins. Dr. Linus Pauling who is 
brilliantly adding to our knowledge of protein structure—a topic of paramount 
importance in our field of leather which, as we know, concerns the conversion 
of protein fibers—will lecture to you and there will be other papers dealing 
with new aspects of collagen. 


Concerning the future, the last session of the meeting will be given over to 
a discussion and lectures on the unique value of leather, and why leather is 
the natural product of choice for many articles of clothing. Dr. H. Phillips, 
Director of the British Leather Manufacturers’ Research Association, will 
describe why leather is different from, and superior to, arcificial fabrics. 
Dr. L. Edward Gaul will consider the importance of correct foot covering for 
maintaining the proper health and comfort of the individual. To describe 
one of the scientific leather training schools in Europe, we shall have Prof. 
P. Chambard, Director of l’Ecole Francaise de Tannerie in Lyon. This 
School has recently moved to new and spacious quarters. Dr. Karl Gustav- 


son, Director of the Swedish Tanners Research Insitute, will present some 


original research on chrome tanning. 

This part of the program was possible to carry out because Council voted 
to spend money from the convention fund, and especially because of the kind 
donations of firms who wish to remain anonymous. On your behalf, we 
publicly express our grateful thanks to those anonymous donors for providing 
the funds whereby our distinguished guests could travel to be with us, 


We must mention the active part played by the Tanners’ Council and the 
new Leather Industries of America in promoting public interest in leather in 
the City of Cincinnati at this time. We are glad to make available this 
convention as a centre for leather publicity and we hope you will take the 
opportunity to be of assistance in your respective capacities to the repre- 
sentatives of the Leather Industries of America. 

As chemists, we owe a debt to these trade organizations who promote the 
use of leather in which we gain our livelihood. In turn, we can help in a scien- 
tic way to provide results and ideas for keeping leather before the public. 
Last vear your president, Dr. R. Koppenhoefer, organized a Leather Industry 
Advisory Committee under the chairmanship of Mr. Charles Morrison, a 
Council member, and two meetings with Mr. W. Kraus, Director, and the 
staff of L. I. A. have been held, and the foundation has been laid for future 
cooperation in guiding the flow of technical information and providing new 
sources of information and new ideas. I hope you all read and have taken to 
heart the request in Mr. Kraus’ letter in the April issue of the Journal and 
will send in your ideas. What helps L.I. A. helps us and our Association. 
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In recent years, the leather industry has been challenged by new industries 
producing synthetic materials, and they have made progress in some limited 
directions. Now our industry is hghting back to maintain and improve our 
position by using modern techniques of advertising in magazines, newspapers, 
radio and television. The results so far are most encouraging and our efforts 
have only just begun. Other basic, staple industries have been aroused by the 
inroads of substitutes and have taken on a new lease of life and are making 
recoveries. | think I can give voice to your sentiments when I| say we shall 
welcome competition from satisfactory, acceptable substitutes, but we shall 
hgeht back and fight hard with all the resources of our Technology, Science, 
and Imagination. However, we most assuredly will not accept competition 
from poorly made, poorly performing, unacceptable synthetic products no 
matter from where derived or however promoted. 


We now turn to the business affairs of the Association. Considering first 
the finances of the Association—the balance sheet for 1952 has just been 
published in the current Journal-page 279. [| am happy to say we operated 
at a proht. The excess of income over liabilities amounted to $4,718.36—a 
slight decrease of $374.74 over 1951. This was on a total income of $31,947.57. 
The Journal income of $19,348.49 is slightly less than the Journal expenses of 
$20,081.45 by a margin of $432.96 or about 319°, of the cost of operation of 
the Journal. This we consider as marginal and can be improved by a slight 
increase in the amounr of advertising income or a few pages less of printed 
matter in the Journal. However, in principle we always accept scientific 
contributions in toto for the Journal. Our proposed budget tor 1953 is set 
out on page 271. We allowed for slightly reduced receipts from the sale of 
Journals and reprints, and budgeted more for printing the directory and for 
the annual meeting. We expect a slight increase in dues from a gain in mem- 
bership. 


Our surplus continues to increase and has reached a sum of 846,981.19. 
We regard this accumulation of surplus funds——on the advice of the Chairman 
of the Ways and Means Committee, Mr. J. Teas--as a sound policy to safe- 
guard against the contingency of a lowered income due to loss of membership 
if we find ourselves in a period of national or world-wide economic depression. 
However, as a non-proht organization we must considet also the growth 
of our reserve funds. We welcome suggestions from members—it is your 
money—as to suitable disbursements which, at the same time, would safe- 


guard the financial structure and preserve the integrity of the Association. 


Our technical committees have been active. No committees have been 
discharged this vear. A new committee —the Mechanical Leathers Com- 


mittee under Mr. A. S. Berens has been organized and has had one meeting. 


The President-Elect, Dr. bk. S. Flinn, as Coordinator, will make a report to 


Council on the status of the committee work. 
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The revision of methods leading to the new Methods Book has been 
seriously studied for the past three years. | am glad to say we have made a 
start. Mr. Maeser’s committee on Physical Testing has worked very hard, 
and the first results appeared in the April issue of the current volume of the 


Journal, as a revision of the Physical Methods and 26 methods were described. 


There have been material changes in most methods so that under the By-Laws 


these methods must revert back to provisional status and this was so recom- 
mended by the committee. 

In presenting the methods for the Methods Book, there have been some 
honest differences of opinion as to a suitable system of numbering and identi- 
fying the methods. One group favors a simple system for ready reference, 
while another group favors the system adopted by the Federal Specifications 
Board. The methods previously referred to in the April issue of the Journal 
have been numbered on the simple system. To settle this point, Dr. E. S. 
Flinn is meeting with the Chairmen of the committees concerned and hopes 
to arrive at a final decision during this meeting. | would ask those chemists 
who use these methods frequently to write your suggestions and criticisms 
from time to time to the Technical Coordinator or your Secretary, because 
it is the aim of our Association to have the very best methods which shall be 
of the greatest value to our members. 

The important question of the supply of Standard Hide Powder was re- 
solved this year. After much debate and legal advice, it was agreed that the 
manufacture and supply of hide powder was a commercial venture that did 
not come within the province of the Association, and so the matter of an 
option on the manufacture of hide powder was dropped as being of no concern 
to the ALCA. The Hide Powder Committee still, as in the past, tests and 
certifies the new batches of hide powder as made available by the manu- 
facturer. 

In conclusion, | wish to record our appreciation of the services rendered 
during the past year by our President-Elect in compiling the methods for 
printing—a painstaking job of fine detail; your various committee chairmen, 
particularly Mr. Kay of the Tannin Analysis Committee a laborious job 
of manipulating detail; and Mr. Telander of the Federal Specifications 
Committee who has constantly safeguarded the interests of the industry; 
the Editor of the Journal and the ofhce of the Secretary, with a word of praise 
for Miss V. Becker, our Executive Secretary. 

June 8, 1953 H. G. Turvey. 


A short business session followed. Papers were then presented in the 
following order: 
Morning Session June 8 
UNI- AND MULTI-POINT BINDING OF CHROMIUM COMPLEXES 
BY COLLAGEN AND THE PROBLEM OF CROSS-LINKING 
by K. H. Gustavson 
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MODERN PRACTICES IN TWO BATH CHROME TANNING 
by E. E. Ocus 


EFFECT OF SPLITTING ON BREAKING LOAD AND TENSILE 
STRENGTH OF GRAIN AND CORIUM SPLITS FROM CHROME 
TANNED LEATHER. 

by M. MAESER 


EXTRACTION METHOD FOR DETERMINATION OF ORGANIC 
ACIDS IN VEGETABLE TANNING LIQUORS 
by H. H. Sttvestra and C. G. TELANDER 


Afternoon Session—June 8 
RECENT ADVANCES IN THE KNOWLEDGE ABOUT THE STRUC- 
TURE OF PROTEINS 
by L. C. PauLinG 


SWELLING OF COLLAGEN AND MODIFIED COLLAGENS 
by J. CasseL and E. McKenna 


HEATS OF WETTING COLLAGEN, LEATHER AND OTHER ORGAN- 
IC AND FIBROUS MATERIALS 
by J. R. Kanacy 


ELUCIDATION OF TANNING MECHANISMS 
by E. R. Tuets and R. L. Stussincs 
TANNIN ANALYSIS METHOD—PROBLEMS AND MODIFICATIONS 
by M. Baum, R. C. Camp and J. R. SALVESEN 


Morning Session—June 9 


This day was devoted to a Symposium on Fifty Years of Leather Making. 
In the morning, practical papers were presented as follows: 


THE AMERICAN LEATHER CHEMISTS ASSOCIATION 


by H. G. Turtey 


SOLE LEATHER 
by L. M. Wuirmore 
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SHOE LEATHER 
by B. D. E1ts—eNDRATH 
DYEING LEATHER 
by R. Leacu 


LEATHER OILS 
by T. A. Faust 
LEATHER FINISHES 


by A. J. Pivar, Sr. 


TANNING MACHINERY 
by T. C. HOLLANDER 


Che afternoon session opened with the presentation of a paper on the 


FRENCH TANNING SCHOOL AND LEATHER 
RESEARCH INSTITUTE 
by Proressor Pau CHAMBARD 
Papers were given on the chemical nature of leather making. They were 
presented as follows: 
COLLAGEN STRUCTURE 
by J. H. HIGHBERGER 
STRUCTURE OF VEGETABLE TANS 
by R. M. Lotrar 
THE DEVELOPMENT OF SYNTANS IN THE U. S. A. 
by R. Brackapper and I. C. SoMERVILLE 
LEATHER DYESTUFFS 
by C. K. Brack and G. H. GetstTer 


The Golden Anniversary Banquet was held in the evening. A reporc of the 
evening’s activities appears elsewhere in this Journal. It is sufficient to note 
that the Moffat Medal, the Alsop Award, the Winheim Award, and Life 
Membership presentations were made at the banquet. 


Morning Session— June 10 


Visit to the Tanners’ Council Research Laboratory. 
Luncheon courtesy Tanners’ Council of America. 
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Afternoon Session 


Papers were presented as follows: 
WHY LEATHER FOR FOOTWEAR AND CLOTHING 


by H. Putiires 


SHOES AND FOOT HEALTH 
by L. E. Gaui 


CANAIGRE ROOT TANNIN MAKES SERVICEABLE LEATHER 
by C. W. Beepe, W. S. Kip, W. F. Hapricu and J. S. RoGers 


REACTIONS OF VEGETABLE TANNED LEATHER II 


by S.S. Kremen, B. L. Lucas and R. L. Sournwoop 


The Convention was indeed honored by the attendance of K. H. Gustavson, 
Director of the Tanning Research Institute of Stockholm, Sweden; Linus C. 
Pauling, Professor of Chemistry of the University of California; Professor 
Paul Chambard of the French Tanning School and Leather Research Institute; 
and H. Phillips, Director of the British Leather Manufacturers Research As- 
sociation. At no time in its past history has an A.L.C.A. Convention been 
privileged to have present so many men who are prominent in their chosen 
helds. 

During the afternoon of June 10th, the Annual Golf Tournament was 
held. This crowded the schedule somewhat, but did not mar the pleasure 
of the game for the participants. 


The principal awards were as follows: 

Treas Memoria Cur-Low Gross—Jim Morrison. 

SENIOR Cup—Low Gross-Active-RicHarp Drew. 

L. A. Curnpert Memoria Cup-Low Net-Active-A. H. SrugEwe. 


RemLty-WHITEMAN-WaLton Memoria Curp-Low Net-Open F. P. 
MACKINNEY. 


The tellers announced the election of Council Members as follows: 


R. G. HENRICH J. R. Kanacy H.R. Witson 
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GOLDEN ANNIVERSARY BANQUET CEREMONY 
ACCEPTANCE OF TESTIMONIALS AND PRESENTATION OF AWARDS 


Dr. H. G. TurLey 


Ladies and Gentlemen: | would not wish to impose on your enjoyment 


of your banquet but we have now arrived at a serious point in our Golden 
\nniversay celebration. This is the moment when we acknowledge the 
greetings and well wishes of our sister societies and of the eminent leather 
scientists of the world. Also, the outstanding honors of the leather industry 
and of the Association are being awarded tonight to some of our distinguished 
members. 

First, you will be happy to know that we have received congratulations 
from our national parent society of all chemists—The American Chemical 
Society. I would like to read you a letter received from Dr. Farrington 
Daniels, the new President: ““The American Chemical Society congratulates 
the American Leather Chemists Association on the important occasion of 
the 50th Anniversary of its founding. May I ask you to carry the sincere 
greetings of the American Chemical Society to your Jubilee meeting which 
is to be held in Cincinnati, Ohio, June 7 to 10. The American Chemical 
Society is greatly interested in sister societies which serve specialized segments 
of the field of chemistry and we are impressed with the record of achievement 
and leadership of the American Leather Chemists Association during these 
past fifty vears. We express the wish that the coming years will lead to still 
greater success and service.” 

We have received greetings from leather chemist societies all over the world, 
not only in Europe but even as far away as in New Zealand, down under. 
\llow me to read to you the greetings from the South African Society of the 
Leather Trades’ Chemists, from their President, Carl C. Kritzinger: ‘‘ Kindly 
convey our very best wishes for a very successful and memorable meeting 
on the occasion of your Golden Anniversary Convention this year in 
Cincinnati. Those of our members who are also members of the American 
\ssociation are proud, in this year as never before, to belong to that Associa- 
tion.”” Some of you will remember Dr. Kritzinger when he was over here 
studying at Lehigh University. 

We received cordial messages of congratulation from the Swiss Leather 
Chemists Association, the Italian Leather Chemists Society and the Spanish 
Leather Chemists Society, among several others. I think it is quite touching 
that we received congratulations from the small handful of Chinese leather 
chemists who are still maintaining their freedom in Formosa. They write: 
‘Please accept the warmest congratulations for your 50th Anniversary extend- 
ed by the undersigned chemists in the Tanning Industry of Free China, and 
their best wishes for your continued success and prosperity. Your record of 
achievement on the promotion of the science of leather tanning for che past 
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half century represents not only a career of the highest scientific standard, 
but also one of genuine contributions to our tanning industry. You have 
every right to be proud of the respect, confidence and admiration you have 
won.” May we wish them continued success in their scientific work, un- 
troubled by political interference. 

Other famous institutes have sent their congratulations. You will be 
particularly pleased to hear the message from Dr. Donald Burton, Head 
of the Leather Industries’ Department at the University of Leeds, England. 
‘**l wish to send my heartiest congratulations to the American Leather Chem- 
ists Association on the occasion of their Fiftieth Anniversary, and my best 
wishes for the continued success of their valuable work for many years to come. 
The members of the staff of the Leather Industries’ Department join me in 
these good wishes.”” As many of you know, Leeds was probably the first 
scientific center for leather technology and has influenced all leather research 
since the days of the distinguished Henry R. Procter. 

We have congratulations from the British Boot, Shoe and Allied Trades 
Research Association, the New Zealand Research Association, and the 
French Tanning School is ably represented here this evening by Prof. Cham- 
bard. Then a message from the Institute of Pure and Applied Chemistry 
of Ankara, Turkey, from Prof. O. Gerngross, and finally, from the Central 
Leather Research Institute, Madras, India, from Dr. Y. Nayudamma who 
spent several years here learning leather science at Lehigh University. 

We are particularly touched by messages from some of our distinguished 
members. | would especially like to read you a letter we received a few days 
ago from Mr. George Kerr, our first President fifty years ago: “Failing my 
presence | would like to convey to the officers, council, and members of the 
\ssociation my sincere congratulations on the conspicuous success they have 
brought to the A.L.C.A., and also my very best wishes for a continuance 
of its great accomplishments.”’ | am sure you will all be with me in sending 
a telegram to Mr. Kerr from this Meeting, expressing our disappointment 
in not having him with us and wishing him good health and happiness. 

We had a letter from Prof., Stiasny the great European leather chemist; 
“My heartiest congratulations on behalf of the Golden Anniversary of the 
\merican Leather Chemists Association and my sincere greetings to my 
friends who are celebrating this day in Cincinnati.”’ Since his old friend and 
associate, Dr. Gustavson, is here this evening, we shall ask him when he 
returns to Sweden to convey to Prof. Stiasny the sentiments of our Associa- 
tion and wish him good health and happiness. 

We also have good wishes from Prof. Louis Meunier, the grand old man of 
French leather chemistry. You will remember his early researches in the 
1920's and his discovery of the Quinone tannage and his fundamental work 
on the fish oil tannage for chamois leather. 

On this occasion, your Convention Committee has worked long and ardu- 
ously under the Chairman, Dr. J. S. Kirk and this Convention has been 





GOLDEN ANNIVERSARY BANQUET 





graced by the presence of three outstanding European leather scientists. 
This evening I want to present to you Prof. Chambard, who is here in a dual 
capacity: First, as a representative of the International Union of Leather 
Chemists Societies. Dr. Chambard was the first President after the war and 
officiated at the Paris meeting in 1949. Your Society, under Mr. A. Winheim, 
decided to join this international group, and your delegates have been 
delighted with the cordial reception given them and the spirit of friendship 
and cooperation displayed at the international meetings. We hope this is a 
happy augury for the furure and that these international meetings will 
continue on this friendly basis and the A.L.C.A. will take an active interest 
in their deliberations, and in a small way do our part in promoting inter- 
national harmony and good will through that love of our common interest 
which is leather. 

Prof. Chambard is also Director of the French Tanning School and the 
Institute of Leather Research. It was my good fortune to visit him in 1949 
and I saw the fine new tanning school. I would urge any of you who have the 
opportunity, to pay them a visit while you are in Europe. Dr. Chambard 
has succeeded Prof. Meunier and I am sure the future of leather research 
and training in France are in very capable hands. Ladies and gentlemen, 
| present Dr. Chambard. 


Pror. P. CHAMBARD 

“Mr. President, Ladies and Gentlemen: You will certainly be kind enough 
to excuse my English, and you will permit me to present to you the felicita- 
tions of the International Union of Leather Trades’ Chemists Societies. | 
recall that before the war we had in Europe an International Society of Leather 
Trades’ Chemists. I was the last president of that Society. When the war 
ended, we tried to reorganize this International Society, but we were obliged 
to take notice of the completely changed economic conditions so that the old 
rules could no longer be observed. It was, in fact, not possible for individuals 
to join as members of an international organization. Therefore, it was de- 
cided to have in each country National Societies and to join together in an 
international federation which was named the International Union of Leather 
Trades’ Chemists Societies. This was decided in London in nineteen hundred 


and forty-seven in a meeting where was present some old members of the past 
International Society, namely Dr. G. J. Parker, Prof. MacCandlish, Prof. 
Atkin, Mr. Harvey, Mr. H. Vourloud, Mr. Mallebay and myself. We framed 
the rules of the new organization and we invited leather chemists in different 
parts of the world to join us. We were extremely happy when we obtained 
the assurance of the American Leather Chemists Association that they would 
join the International Union. We thus became a really international organiza- 


tion. Our Union is a young one, our first conference was held in Paris in 
nineteen hundred and forcy-nine; the second in London in nineteen fifty-one, 
and the third will be in Barcelona in September of this present year. We are 
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still a young Society but the first results are promising and we can have the 
certitude that the cooperation of all the leather chemists of the civilized 
world will have the best influence from all points of view.” 

“We rejoiced, Mr. President, when you so kindly invited me to attend 
the Golden Jubilee of your Society. The officers of the International Union 
charged me to bring vou their felicitations inscribed on a manuscript which 
I beg you to accept. | will now express to you my own thanks for having 
invited me to attend these very interesting meetings and to be present at 
these splendid festivities. I beg you to accept my best wishes for the pros- 
perity of the American Leather Chemists Association.” 


e On ot o<casion of the ° 


jk otic 


of the i merican Leather 
& ainicte’ A ssociation. 
the International Union 
Leather Chemists’ 
Societies eXPIeSSes rts 
netone atid best —P 


Fort he future SUKCCSS.O 


its esteemed menber 
eo ee Society - ees. 


The Reesident in exereree being V2 2.J.0 Mlebay 
And the Hon. Secretary Wh. 3 Harvey. 


Ilumined Address presented by the International Union of Leather Chemists’ Societies. 
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Professor Chambard, on behalf of the Association we are very happy to 
accept this beautiful, illuminated manuscript bearing the felicitations of the 
International Union of Leather Trades’ Chemists Societies. We shall be 
proud always to display this token of your esteem and it will be preserved 
as a permanent exhibit in our Secretary’s ofhce.” 

| should now like, with particular pleasure, to introduce Dr. Henry Phillips 
of London. Dr. Phillips is also here in a dual capacity. He represents the 
Society of Leather Trades’ Chemists of which he is a Council member, and 
he is Director of the British Leather Manufacturers’ Research Association. 
\s a young man, after a brilliant career in organic chemistry, Phillips joined 
the B.L.M.R.A., serving under the late Dr. Dorothy Jordon-Lloyd. Some 
of you will remember the visit of this distinguished former Director to this 
country in 1937 in which she spoke on the structure of sole leather. Phillips 
then spent the next years as chief scientist in the Wool Industry Research 
\ssociation. Among other scientific ach:tevements he was the inventor of a 
unique process for shrink-proofing woolen goods. He also made outstanding 
contributions to our knowledge of the chemical structure of keratins. This 
work was recognized by the Society of Dyers and Colourists by the award of 
the “Worshipful Company of Dyers Research Medal” for 1946-47. 

Dr. Phillips returned as Director of the BLMRA in 1947. Dr. Phillips, 
therefore, brings to leather research a most unusual experience in fibre science. 
Naturally, his approach to problems of leather making is somewhat different 
and he regards leather as a specific example of fbre protein chemistry. During 


this Meeting he is lecturing to us on the general topic of why leather is a pre- 


ferred material for footwear and clothing. His view-point is new and re- 
freshing. I, therefore, have the greatest pleasure in presenting to you Dr. 
Henry Philips, Director of the British Leather Manufacturers’ Research 
\ssociation. 


Dr. H. PHitvies 


Mr. President, Ladies and Gentlmen: I have a very pleasant duty to per- 
form which is to bring to you from the Society of Leather Trades’ Chemists 
their heartiest congratulations on your attaining your Fiftieth Anniversary 
and to convey to you their best wishes for your future success. 

May I as Director of Research of the British Leather Manufacturers 
Research Association also convey to you the congratulations of my British 
tanner members. 

The Society of Leather Trades’ Chemists wanted you to have a permanent 
momento of this occasion to mark their appreciation and recognition of the 
fine record and work of your Association during the last fifty vears. On 
behalf of our President, Council and Members, I ask you Mr. President to 
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accept this illuminated address expressing their best wishes on this important 
occasion. 

Might I also take this opportunity to thank your Association for your kind 
invitation to attend this Convention and to express my thanks to all my 
American friends who have conspired together to make my visit most en- 
jovable and profitable.” 


THE SOCIETY OF 
LEATHER TRADES CHEMISTS 


HE President, Council and 
Members of the Society of 
Leather Trades Chemists 
present their — 


and their best wishes for the 
Future 2s to the American 
Leather Chemists Association 
on this the occasion of their 
Fiftieth Anniversary. 


7, / 


President 9 “ft 


June_7th-10m 1953. 


Bi mraknd - Sve hort MP omy ke aye . 


Hon. Treasurer. Hon. Secretary. 


Ornamented Manuscript presented by the Society of Leather Trades Chemists 
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“Thank you, Dr. Phillips. Will you please convey to the President and 
Council of the Society of Leather Trades’ Chemists the thanks of the American 
Leather Chemists Association for the beautiful illuminated manuscript 
bearing your Society’s congratulations on our Fiftieth Anniversary. We shall 
cherish this momento of the occasion and shall ask our Secretary to have 
this suitably mounted and displaved in the Secretary’s office for the inspection 
of our members and visitors. 

Now, fellow Members, we present to you an old friend, well known to many 
of you in the past thirty years. As a young man he came to the United States 
from Sweden and was employed in several tanneries. He was an early con- 
tributor to our Journal and his first paper appeared in 1923, at a time when 
there was an impetus in leather research—the period of John Arthur Wilson, 
\. W. Thomas and George D. McLaughlin. Gustavson was among the first 
to bring to chrome tanning the knowledge of the intricacies of the chromium 
complexes. In 1932 Gustavson returned to his native land of Sweden and 
continued to enrich European scientife literature while we lost a good 
friend and a valued member of Council. 

Gustavson has published about 125 original research papers in English, 
German, and Swedish as well as in our own American Journal. Most of Gus- 
tavson’s work has been the amazing application of a man who hampered by 
a lack of assistance, in his spare time from industry or teaching, and often 
with reduced finances, has carried on single handedly research in the pure 
science of leather making. Dr. Gustavson has been invited to the United 


States on several occasions in recent years to give special lectures, and also 


to England, Germany, Spain and India. Gustavson is well known to many 


of our members, particularly in New England where he originally resided 
not as “Dr. Gustavson” but simply as “Gus”. We, therefore, have the honor 
to present to you Dr. Karl H. Gustavson, Director of the Swedish Tanners’ 
Research Institute.” 


Dr. Kart H. Gustavson 


“It is my pleasure to represent the Nordic Leather Chemists Association 
and to convey to you their sincere greetings and best wishes on your cele- 
bration of the Golden Jubilee. Our Association is made up of leather chemists 
and technologists in the Scandinavian countries, 7. ¢.. Denmark, Norway 
and Sweden, and Finland; with a total membership numbering 150, repre- 
senting a population of 15 million people. Thus, as you see, we are a small 
body. Accordingly, it is not surprising to find that our resources for carrying 
out investigational work in our specialty are very limited, and hence, we 
depend to a great extent upon the results of reseaches—-both fundamental 
and applied —which emanate from the institutions and laboratories of the 
more potent countries, in the first hand, the United States of America and 
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ergo: your Association. We feel greatly indebted to you for your many 


sided activity on the various issues in our glorious held of work, more particu- 
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larly for the dissemination of knowledge through your outstanding Journal, 


which is a welcome monthly guest to a great many of our members. 

The foregoing speakers, my friends Dr. Chambard and Dr. Phillips, have 
conveyed the greetings and best wishes of their afhliations by means of in- 
scribed parchments. Since collagen is, after all, a versatile substance and we 
are leather chemists, we preferred to use crosslinked collagen in the form of 
leather as a carrier of our felicitations. Hence, we killed a Swedish calf, 
faved it, cut a Christmas tree, carved it, and made spruce bark extract of 
the bark. Furthermore, we made the wood into paper by means of the sulfite 
process. The ensuing waste liquor became the source of the high-molecular 
fraction of the lignosulfonic acids. Excusing myself talking shop in the pre- 
sence of a gathering sparkling with gracious ladies without collagenous 
aspirations, but probably applications, may | say that we made a leather 
of the components mentioned: in activating the cationic protein groups by 
the sulfo acid and imparting body to the leather by a proper tannage—hydro- 
gen bonding is the modern word for it I believe-—-through the interaction of 
vegetable tannins by the polypeptide groups of collagen, which were readily 
accessible. The results of these efforts of the leather chemists and of a young 
lady with leather tooling as a hobby are herewith presented to you, Mr. 
President, in the form of this address. It reads: 


“On the Golden Jubilee 
of 
the AMERICAN LEATHER CHEMISTS ASSOCIATION 
sincere greetings and best wishes, in grateful 
appreciation of its contributions to 


Leather Science” 


Dr. H. G. Turtey: 


“Dr. Gustavson, the Association thanks you, as a representative of the 
Nordic Leather Chemists Association, for the lovely leather-bound illuminated 
address. This, | am sure, will have a special place in our affection because 
of the loving care and skill which went into preparing this beautiful gift 
It is eminently a fine example of handcraft, possibly all too seldom seen in 
our age of mass production. I shall ask our Secretary to have this suitably 
mounted for all to see. On behalf of the American Leather Chemists Associa- 
tion, we convey our deep thanks and appreciatica for the kind thoughts of 
the Nordic Leather Chemists Association on the occasion of our Golden 
\nniversary Meeting. 
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Dr. H. G. Turey 


“Ladies and Gentlemen we come now to the most important part of our 
whole Meeting. On this Jubilee occasion we are very pleased to announce 
the presentation of all the awards that the leather industry and the Associa- 
tion have in their power to bestow. The highest honor of the leather industry 
is the Fraser Muir Moffat Medal which 1s being presented tonight, and the 
\ssociation is presenting the Alsop Award and the Winheim Award. Our 
Council appointed an Awards Committee of our most responsible members, 
under the chairmanship of Dr. W. Windus, a member of Council. We have 
the highest regard for the choice of this committee composed of Dr. Windus, 
Mr. Philip Waite and Mr. Edward Crede. I now call upon Dr. Wallace 


Windus, Chairman of the Awards Committee.” 


Dr. Windus 


“The first award is the Fraser Muir Moffat Medal. This is donated and 
awarded by the Foundation of The Tanners’ Council. It is given for out- 
standing service to the leather industry. We are especially honored to have 
with us the president of the Foundation, Mr. Ernest Griess, to present the 
medal. 


Mr. Grigss 


“Mr. President, honored guests, members and friends of the American 
Leather Chemists Association; | am especially happy for the privilege of 
presenting the Fraser Muir Moffat Medal. 

The Laboratory Foundation has since 1937 presented this medal to eight 
persons. The recipients were all distinguished scientists and in each instance 
[ had to delegate some representative of the Foundation to make the presen- 
tation; it is therefore a triple pleasure for me to make the award tonight. 

In this presentation | honor two men whose lives have had great influence 
on the Leather Industry. We honor Mr. Fraser Muir Moffat, the first presi- 
dent of The Tanners’ Council, a man of great vision and of high idealistic 
principles. We honor the recipient tonight for an equal influence on the 
Leather Industry, although not a direct member of the Industry. I refer to 
Mr. Otto Haas of the Rohm and Haas Company. The accomplishments and 
services to the Leather Industry by Mr. Haas are well known to all and 
exemplify the latin motto—‘‘Facere Non Dicere’’. 

So in keeping with the philosophy and modesty of Mr. Otto Haas, I shall 
send to him, with all our best wishes, through his son, Dr. F. O. Haas, the 


Fraser Muir Moffat Medal with the hope that it will bring to him a happiness 


in the reflection that his efforts are appreciated. 


Dr. Haas, please accept this medal upon behalf of your distinguished 
father.” 











Presentation of the Fraser Muir Moffatt Medal to Otto Haas by Mr. Ernest Griess 
Accepted by Dr. F. O. Haas. 


Dr. F. O. Haas 


“Mr. Griess, Dr. Turley, honored guests, members and friends of the 
American Leather Chemists Association; on behalf of my father | want to 
thank the Tanners’ Council Foundation very much for the Fraser Moffat 
Medal. He has told Mr. Griess that he did not feel worthy of the award, 
but he realizes that this is the greatest honor that has ever come to him. He 


told me to say that he accepts the medal in humility and gratitude not only 
for himself but also for the late Dr. Otto Rohm and our associates, who, 
at all times, have striven to be useful to the leather industry. 

My father would like very much to be here to accept the Moffat Medal. 


However, he travels very little and restricts his activity entirely to the office. 
For this reason he 1s grateful that you have consented to let me take his 
place. 

It was through the leather industry that we got our start in business and, 
therefore, leather will always be foremost in our minds. We are grateful 
for the assistance which the tanners have given us and in turn want to be of 
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help in any way that we can. Our work has been a pleasure for we are privileg- 
ed to have many friends in the tanning industry. 

It seems logical that the future should offer a fine opportunity for leather, 
for a skin is one of the most wonderful products of nature. Its complex 
chemical and physical structure is one which cannot be imitated by man. 
An increasing amount of effort is being devoted today to the chemistry of 
the proteins and the structure of the skin. With the assistance of the out- 
standing scientists working on these problems, | believe that we can look 
forward with confidence to future developments, for it is clear that to the 
general public nothing has the appeal of leather.” 


Dr. WINDUs 


“The next two awards are administered by the American Leather Chemists 
\ssociation through an awards committee appointed by Council. This com- 
mittee included Edward Crede of The American Hide and Leather Company, 
Philip Waite of A. F. Gallum and Sons and myself. I can say for the com- 
mittee that it showed remarkable unanimity in its decisions. 

The Alsop Award is donated by the River Plate Corporation in memory 
of William K. Alsop. The award is made for outstanding scientific or technical 
contributions to the leather industry. In regard to the suggestion on public- 
cations the committee gave weight to the fact that the recipient 1s co-author 
of a volume of analytical methods entitled “Analysis of Leather’. This 
appealed to the committee as a substantial publication, whether it came in 
the last vear or the last twenty vears. Actually, there was a publication in 


the last three years, so the committee was able to live up to the letter, as well 


as the spirit of the law. 


We are plivileged to have with us Mr. James M. Cavanaugh, assistant 
sales manager of the River Plate Corporation, to make the presentation. 


Mr. CAVANAUGH 


“Mr. President, officers of the A.L.C.A., distinguished guests, members, 
Ladies and gentlemen; It is, indeed, an honor and a privilege to come before 
vou this evening to play a small part in the presentation of the Alsop award. 

I deem it only fitting, on this, the Golden Anniversary, to say a few words 
about the man whose memory we commemorate. Fifty years ago the Leather 
Chemists were a branch of the Association of Official Agricultural Chemists. 
Mr. Alsop played no small part in the formation of the American Leacher 
Chemists Association as a separate entity, distinct from the old A.O.A.C. 
Mr. Alsop was a pioneer in the development of methods to determine tannin 
analysis. In 1908 he became the chief chemist of the United States Leather 
Company, Ridgway, Pa. His associates of that era were fully aware of 
his devotion to the scientihe aspects of Leather Chemistry, and his exhaustive 
labor to disseminate that knowledge through the A.L.C.A. 
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Your committee this year, under the chairmanship of Dr. Wallace Windus, 
has selected Dr. Henry B. Merrill, as the Golden Anniversary recipient of 


the Alsop Award. Dr. Merrill was educated at the University of Wisconsin, 
graduating from the course in chemistry in 1916. He received his Ph.D. in 
1921. Until 1929 Dr. Merrill worked under Mr. John Arthur Wilson at A. F. 
Gallum & Sons, Inc. in Milwaukee. From 1929 to 1941 he was chief chemist 
at Gallum’s and was then called to active duty in the service of his country. 


Dr. Merrill served for five years in the Chemical Corps of the Army, rising 
to the rank of Colonel. In 1946 he succeeded the late George D. McLaughlin 
as Director of the B. D. Eisendrath Memorial Laboratory, which position he 
still holds. Dr. Merrill is author or co-author of about forty papers on various 
phases of leather chemistry, and co-author with Dr. Wilson on the “Analysis 
of Leather’. He is a member of the American Chemical Society since 1921 
and served as chairman of the Milwaukee Section and section-editor of the 
Leather and Gelatin Section of Chemica Abstracts since 1935. He has been 
a member of the American Leather Chemists Association since 1926, served on 
numerous committees and as your President 1938 to 1940. To commen:orate 


Acceptance of Alsop Award by Dr. H. B. Merrill Presented by Mr. James M, Cavanaugh. 
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this event we would like to present this little gift to Dr. Merrill. With extreme 
pleasure may | present to you Dr. Henry B. Merrill the Alsop Award.” 


Dr. MERRILI 


“Mr. Cavanaugh, Dr. Turley, ladies and gentlemen ever since I was told 
that your Awards Committee had seen fit to select me to receive this magni- 
heent gift, | have looked forward to this presentation with much curiosity, 
wondering what accomplishmence of mine could possibly have been considered 
worthy of such recognition. I still don’t know. I can only conclude that your 
committee members have long memories, and not particularly good ones. 
Certainly nothing | have done in recent years is deserving of this great honor. 
But be that as it may, | am deeply and humbly appreciative. I shall wear 
this watch with gratitude, cherish it,—and try to remember to take it off 
before carrying out day-to-day researches in the bate paddles. Again, I 
thank you.” 


Dr. Windus 


“The last award is the Winheim award. It was established to honor the 
memory of Ade Winheim, who contributed substantially to the moderniza- 
tion of the American Leather Chemists Association. 

The award is given to any full-time student of a United States educational 
institution for work presented or published not later than two years after 
graduation. The work shall be directly related to the leather industry or 
shall make a significant fundamental contribution to the welfare of the 
industry. 

Since the recipient is from the leather industry’s own laboratory, Dr. Fred 
O'Flaherty will make the presentation.” 


Dr. O’ FLAHERTY 


Mr. President, honored guests, members of the American Leather Chemists 
\ssociation and friends, it is with pleasure and pride that I present the 1953 
Winheim Award. 

It is being awarded to Dr. 5. S. Kremen, presently a staff member of the 


Tanners’ Council Research Laboratory, who as a doctorate candidate in 


the graduate school accomplished and published research which in the opinion 
of the Awards Committee has earned for Dr. Kremen the Winheim Award. 


It is a pleasure to reward one for work well done, and especially when the 
work was accomplished without any material gain in mind. It is with pride 
because the work was done in the laboratory of which I have the honor to be 
director; and both in 1951 and 1953 the graduate work done in this Labora- 
tory has warranted the distinction of the Winheim Award. 


It is therefore with pleasure and pride that | present to you, Dr. Kremen, 
the 1953 Winheim Award.” 
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\cceptance of Winheim Award by Dr. S$. S. Kremen. Presented by Dr. Fred O'Flaherty 


Dr. S. S. KREMEN 


“Dr. O'Flaherty, Mr. President, honored guests, members and friends of 
the American Leather Chemists Association, please accept my most sincere 
thanks and appreciation for the honor that this Award represents. When | 
first heard that I was to receive the award, one of my first thoughts was about 
Ade Winheim and how all of us in this Association must miss him, both 
professionally and socially. If this Award serves to periodically remind us 
of this fact, it indeed serves a worthy purpose. 

While awards are made to individuals, it should be recognized that no 
one works in a vacuum. A man who is studying for an advanced degree, 
while simultaneously trying to get a family started and provide their liveli- 
hood does not do it without the real help that only a patient and durable 
wife can provide, and so it will be that in giving the proceeds of the award 
to my wife it will be because her efforts were a vital and major contribution. 

In addition, many of you will visit the Tanners’ Council Research Labora- 
tory tomorrow. After that visit you will understand why the physical and 


intellectual environment that is present there is conducive to bringing out 


one’s best effort. The counsel, guidance, and genuine friendship that is 
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available to all graduate students and staff personnel at the Laboratory 
from Dr. O'Flaherty, Dr. Roddy, and Dr. Lollar, is probably something that 
is hard to equal anywhere. 
It is for these reasons that the award is so deeply appreciated. Thank you 
once again.” 


Dr. TuRLEY 


‘It is now timely that we properly recognize the services of our members 
who have supported the Association for many years by their sustained 
membership. From them the Association, not only in the past but at present, 
continues to receive valuable advice on conducting the affairs of the Asssocia- 
tion. To signalize their long and loyal service, Council has the power to 
bestow on them Life Memberships in the Association. To our present Life 
Members we are adding this evening, and so honoring the following members: 
L. C. Scott, John M. Seltzer, E. J. White, Boyd F. Gunnison, Adolf Schubere, 
Roy A. Wisdom, J. Edgar Rhoads. Unfortunately, due to unforeseen circum- 
stances, we are presenting only two this evening, and the certificates will be 
mailed to the others. It seems most appropriate that one of our oldest 


members, Mr. Caspar Drueding, should present these certificates, and we 


are asking Mr. Drueding to kindly come forward and make the presen- 


tations.” 


—— 


resentation of Life Membership Certificate to Mr. E. J. White by Mr. Casper Drueding. 
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Life Membership Certificates were presented to John M. Seltzer and E. J. 


White. 


Dr. TurLEY 


“Ladies and Gentlemen it has been an unusual pleasure for me to be with 
vou this evening and to receive these very fine tributes to our Association. 
It is particularly heart warming to have the presentation of the awards to 
such outstanding individuals. 

Our part for the evening is over, but we call to your attention that tomorrow 
the Association 1s honoring the Thirtieth Anniversary of the foundation of the 
Tanners’ Council Research Laboratory and we urge as many of you as possible 
to make this visit and so honor this outstanding institute of leather research. 


Uni- and Multi-Point Binding of Chromium Complexes 
by Collagen and the Problem of Cross-Linking * 


By K. H. Gustavson 


Garverinaringens Forskningsinstitut, 


Stockholm, Sweden 
1. INTRODUCTION 


In studies of reactions of insoluble proteins, such as collagen with various 
solutes, as for instance, polyvalent electrolytes, the first problem is generally 
to locate the protein groups serving as sites for the binding of the agents 
on the protein. That problem is not too dithcult as a rule and the specific 
groups of collagen involved in the fixation of a great number of tanning 
agents and other reactants are by now established with a fair degree of cer- 
tainty. The second question of primary and current interest concerns the 
extent of binding of polyvalent electrolytes and tanning agents generally, 
both simple molecules such as formaldehyde and large complicated ones, 
such as the vegetable tannins, to collagen, 7. ¢., how many of the available 
valences of the agent partake in the binding and the number of cross-links 
formed. 

How many of the multi-pointly attached molecules or complexes of a 
tanning agent actually effect cross-linking of the protein is a very difficult 
problem which only can be approached in a roundabout way, since for its 
solution, inter alia, knowledge of the distance between the protein groups 
involved and spatial details of the collagen structure are essential, which 
information is largely lacking. From the point of view of stabilization of the 


collagen lattice by crosslinking of polypeptide chains and other primary 


Pre nt tt ¢ Tul Nleet tt ee \ ( I t 0) Tune &. 1953 
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units, the distance between the reacting groups of adjacent chains is the 
principal aspect, apart from the size of the agent interacting, the distance 
between its polyfunctional groups and its orientation in the lattice. The 
distance between any given group, for instance the carboxyl, on the same 
molecular chain may be inferred or approximated if certain assumptions are 


made. However, this particular case of reactions resulting in intramolecular 


linking of the tanning agent does not command so much attention as the 


intermolecular or crosslinking reactions of any agent, from the particular 
point of view of tanning potency. Since the conception of the configuration 
of the collagen chains is in a state of flux at the present time, particularly 
as a result of the introduction of the helical model by Pauling and Corey |, 
further modihed by Bear? and by Randall, any attempt of assessing the 
intermolecular distances of any particular group and the space factors 
generally should be premature. In spite of these difficulties, it is possible to 
get some insight into the reactions of tanning agents with collagen as regards 
the general classihcation of the reactions as (1) Unifunctional, 1. e., the mole- 
cule or ion is only attached to one reactive group of collagen. (2.) Multi- 
functional, t. e., the attachment of the molecule or ion of the agent, fixed by 
collagen, to at least two reactive protein groups. The former type of inter- 
action may in many instances, depending on the particular protein groups 
involved, result in labilization of the protein, a tvpe of hydrotropy, whereas 
the multipoint binding of the agent by two or more protein chains will lead 
to stabilization of collagen, ¢. ¢., tanning. 


2. EXPERIMENTAL EVIDENCE FOR CROSSLINKING OF GLOBULAR 


PROTEINS 


In order to secure a hrm basis of reasoning, it seems advisable to state 
briefly the main experimental evidence in support of the concept of crosslink- 
ing reactions taking place in tanning of proteins. The increased stability 
of the proteins, as evidenced by the degree of hydrothermal stability and 
improved resistance to proteinases, cannot be considered to prove the thesis. 
The conclusive evidence comes from investigations of soluble proteins. The 
first demonstration was given by Fraenkel-Conrat and Mecham‘, who 
could prove intermolecular crosslinking of molecules of serum albumin and 
egg albuminin concentrated solutions (10 per cent) after interaction of for- 
maldehyde, through the marked increase of the mean molecular weight 
of the treated proteins, evaluated by osmotic pressure measurement. Thus, 
for instance, by treating a ten per cent solution of serum albumin with 4.4 
per cent formaldehyde, the mean molecular weight of the protein increased 
from 41,000 to 330,000, or eightfold. However, the solutions of one per cent 
strength of albumin after receiving the identical treatment with formaldehyde 
showed only a slightly increased molecular weight (to 61,000). That proves 


the importance of the close packing of the protein molecules in the solution 
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in order to provide better opportunity of bridging the colliding molecules by 
formaldehyde (cross-linking). The governing importance of the concentra- 
tion of the protein solution and the spatial conditions are also shown in the 
interaction of chromium sulfate with gelatin solution, with resulting cross- 
linking (increased molecular weight) of the gelatin molecules by chromium 
complexes, as will be shown later. 

The crosslinking function of vegetable tannins (tannic acid) on globulins, 
and albumin has been experimentally demonstrated by Danielsson®. The 
precipitates formed at pH 6 - 7, after being dissolved at pH 9, gave in the 
ultracentrifugal examination sedimentation constants more than 25 per 
cent higher than that of the pure albumin. 

The third proof which pertains to the effect of chromium sulfates on gelatin 
solutions, has recently been given by Pouradier and his associates*. From 
osmotic pressure measurements on a 10 per cent solution of gelatin, with a 
mean molecular weight of 65,000, at 38°C and pH 4.75, it was found that the 
addition of 1.5 per cent Cr.O;, on the weight of the gelatin increased the 
mean molecular weight of the chromed gelatin to 88,000 - 95,000. It is of 
interest to note that only about one per cent Cr.O;, which was the amount 
of chrome fixed by gelatin, sufhces for such a marked crosslinking of the 
gelatin molecules. Pouradier also found that crosslinking does not occur in 
dilute solutions of gelatin of pH 5 (1 - 2 per cent solutions), an observation 
agreeing with the finding of Fraenkel-Conrat and Mecham regarding the 
formaldehyde-protein systems just mentioned. In these dilute gelatin solu- 
tions, any particular chromium complex is fixed and attached to one molecular 
chain of the protein, the intramolecular type of reaction. In concentrated 
solutions of gelatin, the close approach of the molecules and hence the steric 
conditions favor the intermolecular type of reaction of the chromium com- 
plex. This is proved by the increased molecular weight, as well as by the 
properties of the solution and the gel formed, particularly its viscosity, 
jelly strength and melting point. 

\lso the pH of the gelatin solution has a marked effect on the type of bind- 
ing of complex chromium cations by the gelatin molecule, whether inter- 
or intra-molecular. In the isoelectric state, the gelatin chains are present in 
the contracted configuration, as a result of the attraction operating between 
oppositely charged groups of each molecular chain, and the internal hydro- 
gen bonding. By the addition of acid, the formation of a net positive charge 
distributed along the chain will cause extension of the chain, since the excess 


charges repel. Experimental support of this view has been given very recently 
by Stainsby 7. It is virtually an extension of the concept advanced by Werner 
Kuhn and A. Katchalsky* to explain the finding that by ionization of the 
carboxyl groups of polymetacrylic acid, by adding alkali to the solution, the 
neutral coiled molecule opens up, and extends under the influences of the 
repulsive forces operating between the charged groups formed. 





In view of these facts regarding the shape of the gelatin chain at various 
pH values, the following findings of Pouradier are noteworthy. Gelatin in 
0.85 per cent solution of pH 4.8 - 5.0 combines with chromium sulfate. How- 
ever, no tanning effect is produced. In the corresponding solution adjusted 
to pH 4.0. a marked tanning effect is produced by the identical amount of 
chromium. The explanation is given by the schematic drawing of Fig. 1. 
In isoelectric state, the coiled gelatin chains favor sterically the binding of 
the chromium complex on one chain (intramolecular binding) whereas the 
form of the extended chain in the acidified solution allows two or several 
chains to react with one polyfunctional chromium complex under crosslinking 
intermolecular binding). 


7 \ 


The binding of chromium complexes by gelatin, in one per cent solution: 
at pH 5 intramolecularly 
at pH 4 intermolecularly (crosslinking) (Pouradier*®) 


\nother case of crosslinking watersoluble proteins by metals is exemplified 
by Hg?* ions, which, for example, can crosslink two monomers of serum 


albumin into the dimer, with the formation of mercaptalbumins. This 


dimerization has been proved by a number of physicochemical determina- 
tions. An exceedingly powerful crosslinking agent is the dioxane derivative 
of mercury 


CH O 


Hg*.CH..CH CH.CH:.Hg* 
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The dimer-monomer systems of protein complexes with mercury and zinc 
(the imidazole group of the histidine residue being the site of attachment 
in the last instance) are completely reversible. Since the agents do not 
denature the protein, they have found use in preparative protein chemistry °. 


3. EXPERIMENTAL INDICATIONS OF CROSSLINKING OF COLLAGEN BY 
TANNING AGENTS. 

In a solid protein, such as collagen, the steric influence of the protein chains 
on the crosslinking by chromium is more difficult to demonstrate unambigu- 
ously. However, by swelling of collagen to a limited extent, not jeopardizing 
the diffusion of the chromium salt through the pelt, the shrinkage tempera- 
ture and stability in the boiling test (area shrinkage) are drastically impaired. 
It has been shown !° that it is impossible to produce a leather standing the 
boiling test by means of the ordinary type of chrome tanning agents if the 
swelling of the pelt is maintained during the chrome tanning, although the 
amount of chromium fixed and the composition of the resulting leather are 
identical with those of the leather obtained by tanning pelt in the normal 
flaccid state under identical conditions. 

The explanation given pointed to the possibility of unfavorable steric 
conditions being created by the contraction of the protein chains by swelling, 
preventing or impairing the crosslinking of adjacent chains, the distance 
between the reactive groups of adjacent chains being too great to be bridged. 

These findings have been verified and extended by Holland !', who found 
that extensive retannage of chrome leather, which had been tanned in swollen 
condition, by means of basic chromium sulfate, showing 54 per cent loss of 
area in the “boiling test’, would not materially improve its stability to boiling 
water, giving 45 per cent shrinkage in the boiling test, at such large chromium 
contents as 23 per cent Cr.O; on the weight of collagen. However, by the 
addition of adipate to the retanning bath, perfect stability of the leather to 
boiling water was procured. Evidently, the long chain of the adipate molecule, 

COO.(CH.),.COO-, enables crosslinks to be built up between two chromium 
complexes to overcome the steric hindrance of the distance between poly- 
peptide chains in the swollen leather. Also the improved hydrothermal 
stability, obtained by treating leather of low hydrothermal stability, that 
of chromium chloride tannage for instance, in solutions of neutral sulfates! ° 
and salts of dicarboxylic acids such as adipate, succinate and fumarate !', 
is likely due to the secondary formation of crosslinks by the chromium com- 
plexes, extended and enlarged by means of the bifunctional chains introduced. 


These conclusions drawn from purely chemical evidence are given ample 


support by findings of the effect of tanning agents on collagen from the 
thermodynamic point of view; an important approach to the study of tanning 
reactions introduced by Weir!? in his fundamental contributions, the value 
of which does not seem to be generally realized. By measuring the rate of 





564 LEATHER CHEMISTS ASSOCIATION 


shrinkage of collagen and tanned collagen at four different temperatures, 
Weir found that chromium salts were unique in their behavior to collagen, 
since they greatly increased the heat of activation as well as the entropy and 
free energy of reaction. An important point to be discussed in connection 
with the present results was that the maximum effect, measured by the 
thermodynamic quantities, was obtained by incorporation of such a small 
amount of chromium as 1 per cent Cr.O,; larger amounts of fixed chromium 
giving lower energy values, 7. ¢., the stabilization of collagen was lowered. 
An excellent illustration of the different effects of unifunctional and _ bi- 
functional agents is given in the data of Weir and Carter! on the cyclohexane 
sulfonyl chlorides. The mono-sulfonyl chloride, combining with collagen 
without any chance of crosslinking, shows the same value of AH, AS and AF 
as untreated collagen, whereas for the 57-functional sulfonyl chloride a de- 
cided increase in these thermodynamic quantities is noted. 

Similar findings apply to the action of naphthalene sulfonic acids on the 
shrinkage temperature of collagen. Complete inactivation of the ionic groups 
of collagen by the non-swelling naphthalene—Z-sulfonic acid, an uwnifunctional 
agent, decreases the shrinkage temperature of collagen 16 — 18°C, probably 
by complete rupture of the electrovalent crosslinks of collagen!*. The di- 
sulfonic acids of polynaphthalenes, bifunctional agents, increase the Ts of 
collagen a few degrees, indicative of their function as crosslinking agents ! °. 

Another drastic example is afforded by the anionic, complex chromium com- 
pound, the hexathiocyanatochromiate,Cr(CNS),~ 3 ' 6 By its fixation in the 
collagen structure, the T's is lowered a few degrees, if the T's determination 
is carried out by the shocking method. By gradual heating of the chromiated 
stock, T's increases up to 15°C are recorded. During the heating of the chrom- 
ed pelt in the Ts—determination as carried out by the regular method, or by 
washing the “tanned” stock, polynuclear hydroxo-complexes are formed 
which are able to crosslink the collagen chains ! ©. 

It appears a marked tanning effect connotes increase in some or all of 
the thermodynamic quantities, AF, AS, and even AH. On the other hand, 
labilization of the collagen structure by lyotropic agents, or by swelling and 
disorganization generally, shows up in diminished values of these thermo- 
dynamic quantities!*; the degree of organization of the protein chains 
evidently being a problem of entropy changes. 

An important contribution based on entropy changes of polymers, applied 
to the shrinkage of collagen, is the recent paper by Wright and Wiederhorn ' 7. 
Their data indicate that intact collagen contains about 600 amino acid resi- 
dues between points of crosslinking. For collagen tanned by means of formal- 
dehyde at pH 5 - 7, there are correspondingly some 200 residues between 
each crosslink, indicating the formation of additional crosslinks through the 
introduction of formaldehyde. The formation of one stable crosslink by for- 
maldehyde on every 200 amino acid residue would probably necessitate the 
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interaction of the main part of the formaldehyde-binding groups in order to 
establish that crucial crosslink by the normal type of formaldehyde tannage. 

A great many examples of protein reactions forming indications of cross- 
linking of other fibrous proteins are to be found in the textile held! *. The 
introduction of crosslinking agents, some novel and chemically unique, into 
wool (keratin) has attained practical importance. 

It must be admitted that the concept of crosslinking has been applied in 
many instances uncritically, without sufficient experimental suppert, even 
purely speculatively. Critical appraisal of this concept is therefore appro- 
priate. The most important argument against the explanation of tanning 
processes and stabilization of collagen in terms of crosslinking has been ad- 
vanced by Highberger!°, who found that by tanning of tendon by means of 
formaldehyde or quinone the tensile strength of the dry fibers was markedly 
decreased. These findings caused Highberger to question the general validity 
of, and the applicability of the crosslinking concept of the tanning mechanism 


to the mechanical stability of fibrous proteins, since the effect predicted on 


the basis of crosslinking appeared to be at variance with the findings. Later, 
the fundamental work from Highberger’s laboratory !7 has necessitated re- 
vision of Highberger’s original view 2°. Recent results of Roddy 2! indicate 
that the dry strength of collagen fibers is not altered by tanning. Since the 
vet strength is more significant, it is interesting to note, that Jacobson and 
Lollar22 report that the wet strength of collagen fibers may be increased, or 
decreased by tanning. In many instances practically no effect of the tanning 
agents on the mean. breaking length of wet collagen fibers was found. As 
pointed out in earlier papers?*, the hydrothermal stability of collagen is 
probably governed by the degree of crosslinking of the polypeptide chains 
and primary units (protohbrils) whereas the tensile strength of the ber 
primarily appears to be a function of the cohesive forces between the larger 
units, fibrils and fibers. Thus, no direct relationship between hydrothermal 
stability and mechanical strength of collagen is to be expected. This dualism 
would imply that the fiber strength should be practically independent of the 
degree of crosslinking of the collagen molecule. The surface friction of the 
fibers is likely more important for the mechanical strength of the fibers, in 
view of the irregular effects of various tanning agents on the wet strength 
of collagen hbers '*. 


$. THe Exrenr oF CROSSLINKING AND THE PROPORTION OF UNI- AND 
Mutti-roint BinpinGc oF TANNING AGENTS. 

Considering the steric possibilities in the collagen lattice for establishing 
crosslinks between polypeptide chains and between protofbrils, the intra- 
hbrillar penetration of the tanning agent is a primary requirement. In the 
case of formaldehyde and chromium salts of acidities >60 per cent, such 
penetration is indicated to occur regularly *. Providing such intrafbrillar 
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reactions take place, the approximate number of crosslinks formed out of 
the total number of fxed chromium complexes is of the utmost importance. 
From our present information regarding some fundamental issues of chrome 
tanning, such as the amount of chromium fixed by collagen from solutions of 
various chromium chlorides and sulfates, the mean charge of the complexes 
and the amount of carboxyl groups available for binding, an approximation 
of the tvpes of binding and their relative proportion is feasible. 

Before presenting the experimental data, an incident in the early develop- 
ment of the crosslinking concept back in 1940 will be briefly recalled, regard- 
ing that part of the total amount of tanning agent fixed by collagen, which ts 
present in a state of combination effecting crosslinking. It was pointed out 
in a paper on the tanning power of aldehydes? *‘, that the hxation of the main 
part of the formaldehyde by the basic protein groups should not have any 
direct effect on the rigidity and stability of the protein. The tanning action, 
as measured by Ts, would then be restricted to those few uncharged basic 
groups which are sterically capable of crosslinking adjacent collagen chains. 
\ comparatively large hxation of formaldehyde should than be required for 
the inactivation of all reactive basic groups, as to enable the very few groups 
of close proximity to react with formaldehyde by crosslinking. The well- 
known fact was stressed that the properties of linear polymers, such as poly- 
stvrenes, are drastically altered by the copolymerization of small amounts 
of a crosslinking agent. in this instance divinyl benzene, which added in an 
amount of 0.003 per cent on the weight of the polystvrene turns the benzene 
soluble product into a gel of highly developed structural restraint 2® 

This reasoning has recently obtained experimental verification by the work 
of Wright and Wiederhorn'!*. In the collagen tanned by formaldehyde at 
pH 5 - 7, the fgures show one crosslink to be present per 200 amino acid 
units. With a mean chemical molecular weight of collagen of 38,000 26, the 
molecule should contain 12 lysine residues, the groups primarily involved 
under the given conditions of tanning. This molecule of collagen will contain 
in all about 420 amino acid residues. Hence the figures show that two cross- 
links have been introduced into the collagen molecule by the bifunctional 
hxation of formaldehyde, which implies that only one sixth of the available 
number of €- amino groups of lysine are crosslinking. Since the lysine 
equivalent is 0.31 meq. per g. collagen and that should be the maximum 
formaldehyde hxation by the lysine amino group, the amount of formaldehyde 
effective in crosslinking is calculated to be 0.05 meq. CH.O per g. protein. 
The main part of the formaldehyde is probably uni-pointly fixed by collagen 
as methylol compound. 


In his original studies of the interaction of salts of heavy metals with 


gelatin Eled2?? found a very small percentage of chromium, 0.3 per cent 


Cr.O, on the weight of gelatin, to be sufhcient for making it resistant to 


boiling water. That is, provided the interaction takes place in systems devoid 
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of steric hindrance, such as in solutions of gelatin, which subsequently are 


made into tlms. Then, even such minute amounts as 0.03 per cent Cr.O 
had a marked effect. Since the minimum amount of chromium in fully 
tanned chrome leather is generally considered to be 3.4 per cent Cr.QO,, on 
the basis of protein, it is indicated by Eléd’s data that only about one tenth 
of this amount is the effective tanning agent; the incorporation of the large 
amount of fixed chromium being necessary for securing the effective type of 
binding, probably due to unfavorable steric conditions of the collagen lattice 
for such reactions. It is interesting to note that in dechroming chrome 
leather a small amount of the fixed chromium, or about 0.3 per cent, is very 
difficult to remove, showing markedly greater tenacity than the bulk of the 
chromium held by the leather. 


5. REsuLts AND Discusston 

Information on the general type of chrome fixation, prevailing in reactions 
of collagen with cationic chromium salts, particularly regarding the mean 
equivalent weight of the chromium complexes fixed by collagen may be 
obtained from the following considerations and data, on the assumption that 
the reactions are restricted to the carboxyl ions of collagen**. The average 
charge of the electropositive chromium complexes in solutions of basic 
chromium salts can be determined by the ion exchange technique ?*, and 
hence the equivalent weight of chromium in these complexes. The average 
number of chromium atoms in the molecules of basic chromium salts may be 
obtained from determination of the coefficient of diffusion 2%. Since there are 
2 — + atoms of chromium in the ordinary type of complexes, their dimensions 
will be of the order of 6 - 12 A. The maximum amount of carboxyl tons of 
collagen available for binding the cationic chromium complexes is also 
known 2°, although the proportion of charged carboxyl groups participating 
in the binding of chromium complexes and protons at a certain pH value 
in a given reaction cannot be ascertained by the methods presently available. 
Nevertheless, a probable mean value of the equivalent weight of the fixed 
chromium complexes can be approximated from data on the chrome fixation 
by collagen, assuming all carboxyl ions to be involved. The steric factors 
which are prominent in collagen, introduce elements of uncertainty and 
severe complications in such estimates. However, these may be largely 
eliminated by using dilute gelatin solution, in which all reactive groups 
should be completely accessible, for study of the chrome fixation, making 
use of cation exchangers as will be described in the following sections. The 
reactions of chromium complexes with gelatin in solution will hence give an 
idealized and simplified picture of the pure chemical aspect of the process of 
chrome tanning. 


A. Chromium chlorides 


\ representative series of results from a solution of a 67 per cent acid 
chromium chloride will illustrate the principles of the method. The basic 
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chromium chloride was prepared by dissolving freshly precipitated hydrous 
chromium oxide in a boiling solution of the required amount of hydrochloric 
acid. The equilibrated solution contained 1.00 eq. 1. Cr (25.3 g. 1. Cr,O 


lon exchange. By the standard method of ion exchange in column, employ- 
ing Dowex—50 in the sodium cycle *°, the solution was found to contain all 
its chromium in the form of cationic complexes. No complexly bound chloride 
was found. Thus, the mean composition of the cations corresponds to the 
empirical formula: (Cr.(OH),) **. A direct determination of the equivalent 
weight was carried out by the following standard method. A _ portion of 
moist Dowex —50 | g. dry resin), employed as the ammonium salt (capaci- 
tv: 5.0 meq. NH,* per g. dry resin) was shaken for one hour with 4.0 ml. of 
the solution of the chromium chloride 4.00 meq. Cr or 101.2 mg. Cr.Os;) 
diluted with 6.0 ml. water. The filtrate and washings were collected in a 200 
ml. volumetric flask. In aliquots the contents of chromium and ammonium 
were determined. The amount of chromium fixed by the resin (indirectly 
determined) was 92.0 mg. Cr.O,.. The amount of ammonium ions displaced 
by the chromium complexes from the resin, present in the solution, was 
2.36 meq. Accordingly, the mean equivalent weight of the chromium com- 


plexes fixed in terms of Cr.O, was 39, whereas the formula given requires 38. 


Chroming of gelatin in solution. The following standard method was used: 


10.0 ml. portions of 1.00 per cent gelatin ( —0.86 per cent protein) were treated 


for one hour with 1.0 ml. of the standard solution of the aforementioned 
chromium chloride 25.3 mg. Cr.O,). The chromed solution was freed 
trom uncombined chromium by adding 3.0 g. moist Dowex—50 as the sodium 
salt 1.8 g. dry resin), shaking violently for 20 minutes and collecting the 
hltrate and washings in a 100 ml. volumetric flask. The filtrate contained 
all its chromium in combination with the gelatin. The amount of resin was 
well in excess of the amount required for complete removal of the entire 
chromium, which was ascertained through corresponding runs with water 
solutions of the chromium chloride. The gelatin solution contained 13 — 14 
per cent Cr.O, in combination with gelatin. Since gelatin contains 1.0 — 1.1 
meq. carboxyl ions per g. gelatin, assuming 90 per cent of these groups to be 
present as COO” at the pH value of 3.4 employed and to have reacted com- 
pletely with chromium, values of the mean equivalent weight of 130 — 150, 
in terms of Cr.O,, are obtained for the cationic chromium complexes fhxed by 
gelatin. Hence, the overwhelming part of the chromium complexes must be 
fixed by the gelatin in the form of complexes of the general type: (Cr.(OH) 
Ch. 

With the mean equivalent weight of 38 for the cationic complexes present 


Cr.(OH),] 44 


in the solution, expressed as Cr.O, , the maximum amount of 
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chromium bound by gelatin should only be about 4 per cent Cr.O,;, assuming 
the cation to react as a tetravalent complex with gelatin. 

Accordingly, it is indicated, that in systems with readily accessible reactive 
protein groups, such as proteins in dilute solution, the basic chromium 
chloride behaves towards the protein as an unifunctional agent. Mainly on ac- 
count of the variations of the equivalent weight of the hxed chromium and 
lack of data on the number of carboxyl ions of gelatin directly involved in the 
chrome fixation, no definite figure can be given, as to how large the percentage 


of chromium interacting bifunctionally with gelatin is, and still less what part 


of this fraction functions as a crosslinking agent. Nevertheless, the data 
indicate that only a few per cent of the total amount of chromium taken up 
by gelatin is fixed as a polyfunctional agent. That would mean that only 
some few tenth of one per cent of chromium oxide, based on the weight of 
the protein, is present in such a state in the chromed gelatin. This approxi- 
mation appears reasonable in view of the findings of Elod that the minimum 
amount of chromium necessary for making gelatin resistant to boiling water 
is of that order of magnitude, as already mentioned. The inability of basic 
chromium salts of acidities >50 per cent to precipitate gelatin solution is 
probably in some way connected with the predominance of the unifunctional 
binding of these chromium salts, besides the favorable conditions in the dilute 
gelatin solution for intramolecular reactions between the gelatin chain 
molecules and the chromium complexes. 

Since the aforementioned type of unipointly bound complex should be 
expected to be less stable than a multipointly interacting complex it was 
deemed of interest to apply a cation exchanging resin with a stronger com- 
plexing group than the sulfonic acid group. The solution of gelatin containing 
chromium chloride as described was therefore reacted with 1 g. of a cation 
exchanger of the carboxylic tvpe, Amberlite IRC-50. This was equilibrated 
with 2 M solution of sodium chloride of pH 6.5 and contained 4.8 meq. 
ionized carboxyl (as the sodium salt) and 5.6 meq. carboxyl groups in the 
unionized form’'!. The carboxyl ion of the resin is very aggressive towards 
chromium and should be expected to displace cationic complexes of low 
degree of attachment to the gelatin. The amount of chromium not removed 
by this resin amounted to 8.0 per cent Cr.O,; on the weight of the gelatin. 
The displacement of about half of the chromium found to be bound by 
gelatin by applying the sulfonic type of cation exchanger of relatively low 
complexing power, by the strong complexing carboxylic ion of the resin ap- 
parently indicates the presence of either carboxylic ions of different strength 
in collagen, or chromium complexes of various degrees of bonding strength 
in the chrome-protein compounds formed, or both possibilities. It is also 
possible by greatly increasing the ratio of the amount of sulfonic acid resin 
to the amount of chromium in the gelatin solution to displace smaller amounts 
of chromium from the chromed gelatin. 
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An interesting example from the metal-amino acid interactions is the 
binding of Cu2*+ and Zn2* by the imidazole group of histidine. The first 
Cu 2+ ion is bound much more strongly than the first Zn 2+. However, the 
binding of one imidazole by Cu2?* decreases the probability of binding the 
next, whereas the binding of the first imidazole by zinc increases its afhnity 
for more imidazoles, until saturation is reached *? with four molecules of 


histidine bound. 


1} 


Chrome fixation by collagen. By tanning portions of hide powder (2.0 g. 
in 50 ml. portions of solutions of the 67 per cent acid chromium chloride, 
25.3 g. 1. Cr.O,, for 24 hours (with final pH: 3.2), the amount of chromium 
hxed was 9.6 per cent, on the weight of collagen. The content of chloride 
was 7.4 per cent Cl, on the same basis. Since the binding capacity of collagen 
for hydrochloric acid is 0.9 meq. HCl per g. collagen, 3.2 per cent Cl), at 
least an amount of chloride groups equal to 4.2 per cent Cl, on the weight 
of collagen, must be associated with the chromium complexes fhxed by col- 
lagen. Since according to the ion exchange analysis, the chloride quanti- 
tatively is in the ionic form, no chloro groups being present, also proved by 
the complete removal of chloride groups of the chromed hide powder by 
means of pyridine in + per cent aqueous solution (1 hour), the chloride groups 
in excess of the amount of the maximum combining capacity of collagen must 
be associated with the hydroxo-chromium complexes fixed by collagen as 
compensating tons to the positively charged chromium complexes attached 
to collagen through One carboxyl group. 

The mean equivalent weight of the hydroxo-chromium complexes hxed 
by collagen should be of the order of 120 assuming 8O per cent of the available 
carboxy! groups (about 0.8 meq. per g. collagen) to be partaking in the binding 
at pH about 3. Unfortunately, no method is available for differentiating 
between free (proton-binding) and compensated carboxyl (chromium binding 


groups in chrome leather. However, the data from the system: collagen 


chromium chloride indicate the main part of the complexes reacting with 


collagen to be of the type: (Cr.(OH).)Cl,*, and the minor part to be the 
corresponding forms with fewer compensating Cl-ions and the hydroxo- 
chromium cation. Further, the data are in accord with the view that only a 
small percentage of the chromium complexes reacting with collagen are 
interacting multifunctionally with crosslinking of the structure. 

Che relatively low degree of hydrothermal stability imparted to collagen 
in tanning with basic chromium chlorides, compared to the corresponding 
tanning with basic sulfates, may possibly be due to this preference of the 
cationic complexes of chromium chlorides for unipoint combination with 
collagen, in part at least. 

The drastic improvement of the hydrothermal stability of chromium 
chloride-tanned leather by its subsequent treatment in solutions of salts of 


bifunctional carboxylic acids, such as adipate, was explained by Holland =! 
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to be due to an increase in the number of cross linkages between the peptide 
chains, the bifunctional residue of the dicarboxylic acids joining two chrom- 
ium complexes attached to two different polypeptide chains. This suggestion 
is supported by the present finding of the predominance of unipointly at- 
tached chromium complexes in collagen tanned with chromium chlorides. 
Thus, a chloride leather showing an area loss in the boiling test of 60 per 
cent, is made “boil-proof” after 2 days’ immersion in a 0.25 M solution of 
sodium adipate. Since the length of an adipate bridge of the type: -Cr-O 
Cr-OCO(CH.,),.OCO-—.Cr-O-Cr— should be about 23.A, and the side-chain 
distance between protein chains of hydrated collagen is of the order of 17 A, 
the steric conditions for the crosslinking are favorable. As a lucid illustration 
of the governing role of the spatial factor in crosslinking, the effect of salts 
of the geometrical isomers, maleic and fumaric acids, on the shrinkage tem- 
perature of leather tanned with chromium chloride, demonstrated by Hol- 
land !1, must be mentioned. The sodium salt of fumaric acid, with the car- 


COO-.CH 
boxyvl ions in the trans form: increases the Ts more than 
CH.COO 
CH.COO 
20°C, whereas the maleate, with the carboxyls in the cis form, 
CH.COO 


has hardly any effect on the Ts, apart from that due to its neutralizing 
action, in 2 days’ treatment of chloride-leather in 0.25 M solutions of these 
salts. Hence, the trans position of the carboxyls in the fumarate provides 
spatial facilities for crosslinking. 

It is interesting to note that the reaction between solutions of basic chrom- 
ium chlorides and gelatin attains equilibrium very rapidly, in less than one 
minute’s time, and that it is time-independent, while the corresponding 
system with basic chromium sulfates is highly time-dependent, requiring 
some few hours for attaining equilibrium, as evident from Fig. 2 


B. Chromium sulfates 
The basic chromium sulfates investigated were: 

1) a neutral salt-free solution of the 67 per cent acid chromium sulfate. Its 
composition corresponded to the empirical formula: Cr.(QH).(SO,).. — It 
was obtained by reducing equal moles of chromic acid, CrO,, and sulfuric 
acid, H.SO,, with hydrogen peroxide (30 per cent) at 4 — 5 °C 38. The 
equilibrated solution was adjusted to contain 1.00 eq. 1. Cr (25.3 g. 1. Cr.O,). 
It consisted of 98 per cent of cationic chromium complexes, the rest being 
non-ionic. The cationic sulfato-chromium complexes had an average acidity 
of 16 per cent, determined by means of cation exchange ( Na-salt of Dowex-50 

Determinations of the acidity of the sulfato-chromium cations by 


removal of the ionic sulfate by means of the quaternary anion exchanger 
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Amberlite IR A-400 (as HCl-compound), according to the standard method $4, 
gave average values of 32 per cent. Hence, about half of the sulfate groups 
are easily displaced by the sulfonic acid ions of the cation exchanger. Hence, 
the cationic complexes would correspond to the empirical formula: (Cr. 
OH).SO, 


2) Another type of the 67 per cent acid sulfate was prepared by reducing 


sodium bichromate with sulfur dioxide, in a concentration of 150 g./1. 
Cr.O;. After boiling and ageing of the stock solution, it was diluted to con- 
tain 25.3 g. 1. Cr.O, and aged for + weeks for equilibration. The equilibrated 
solution contained 90 per cent cationic complexes and 10 per cent non-ionic 
ones. The average sulfato-acidity of the cationic complexes was 33 per cent 
corresponding to complexes of the type (Cr.(OH).SO,) 2+, determined by the 
cation exchange technique. By removal of the anions by Amberlite L[RA-400 
as described *4, the mean acidity of the sulfato-chromium complexes was 
found to be 34 per cent. From analysis of the hide powder tanned by means 
of this solution and subsequently treated for removal of ionic sulfate with 
pyridine *5, an average acidity of the fixed sulfato-chromium complexes of 
32 per cent was found whereas the neutalization-diffusion method gave 44 
per cent, which finding will be discussed later on. By treatment of the 
chromed hide powder (2 g.) in 100 ml. 5 per cent aqueous aniline for 12 hours 
at final pH 5.5, the acidity of the treated specimen was reduced to 45 per cent. 

Evidently, as pointed out in earlier papers**, the neutral sulfate in the 
regular type of chrome liquors functions as a stabilizer of the sulfate groups 
in the chromium complexes. It has also been pointed out earlier that the 
sulfato-chromium complexes of acidity 33 per cent, contain half of its sulfate 
groups in a more stable combination than the other half *°. 


lon exchange. A direct determination of the mean charge of the cationic 
chromium complexes of the solution of the salt-free basic chromium sulfate 
No. 1) was carried out by cation exchange, using the ammonium salt of 
Dowex-50. This method, based on estimating the equivalents NH,-ions 
given off to the solution in exchange for the cationic chromium complexes 
taken up by the resin, can obviously not be applied to solutions of type 
No. 2, containing sodium ions also, since this introduces complications. 
In the present instance, 2.0 ml. of the stock solution (—50.6 mg. Cr.O;), 


diluted with 8.0 ml. water was shaken with an amount of moist resin equal 
to 1 g. dry substance for 10 minutes. A quantity of 35.2 mg. Cr.O; was taken 
up and 0.69 meq. NH,* given off. Hence, the equivalent weight of the 
chromium complexes reacting with the resin was 35.2:0.69 —51, in terms of 


SO,\?" 
Cr.O;, which corresponds to a complex of the general type {| Cr.(OH), 5 


of an equivalent weight of 50.7, as Cr.O;. Since by the anion exchange the 
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acidity of the sulfato-chromium cation was found to be about 33 per cent, 
and the fixation of a complex of this type by collagen also has been proved, 
the figure of complexes of mean acidity of the sulfato complex of 17 per cent, 
found in the above exchange experiments, is another example of the dis- 
placement of about half of the sulfato-groups of the cationic chromium com- 
plexes by the penetrating sulfonic acid group of the cation exchanger. 


Chroming of gelatin. It was mentioned in discussing the behavior of chromium 
chlorides to gelatin solution, that the fixation of chromium by gelatin was 
time-independent; equilibrium being attained in one minute’s interaction, 
as curve III in Fig. 2 shows. However, the time factor is clearly shown in 
the corresponding reactions of basic chromium sulfates, as curves | and II 
of Fig. 2 demonstrate. These data were obtained from series, in which 1.0 
ml. of solutions of No. 1 and No. 2 (—25.3 mg. Cr.O;) were shaken with 
10.0 ml. 1.0 per cent gelatin solution for various periods of time, the uncom- 
bined chromium being removed by means of 3.0 g. moist sodium-Dowex-—50 
(1.8 g. dry substance), shaking for 20 minutes. Corrections were applied 
for the amounts of non-cationic chromium present in the solutions of basic 
chromium sulfate. 


I Sulfate, Cr (0H), (SO). 
Z oo GO, (OW), (50,),  No,5Q 


IT Chloride, G,(0+H), Clg 


ee 
2 3 4 F 6 29 48 
Lime in hours. 


FIGURE 2.—The interaction of chromium salts with gelatin in one per cent solution as a 
function of time. 


Details in the text) 


The curves for the sulfate solutions show that at least four hours are 
required for attainment of equilibrium. The cationic complexes of solution 
No. 2, represented by (Cr.(OH).SO,) 2+ should give a theoretical maximum 
binding of about 8 per cent Cr.O, on the basis of gelatin, if these complexes 
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react as bivalent cations with gelatin. The figure of 13.2 per cent Cr.O 
combined with gelatin evidently proves beyond any doubt that the largest 
part of the fixation takes place as unipoint binding of cations of the type 


SO, i sa 
(Cr.(OH).SO,|°5~ . Still, the multipoint interaction and binding, necessary 


for the crosslinking function of the chromium complexes is considerably 
more pronounced for basic sulfates than for the corresponding chlorides. 


Chrome fixation by collagen. In tanning experiments carried out with the 
basic chromium sulfate (solution No. 2), limiting the duration of tanning 
to 24 hours in order to avoid secondary fixation in this case, collagen (hide 
powder) fixed 11.0 per cent Cr.O,; on protein basis. The total sulfate content 
was 13.7 per cent. By shaking the chromed hide powder ( —2.0 g. collagen) 
in 50 ml. of 4 per cent solution of pyridine for one hour, the sulfate content 
was reduced to 6.7 per cent SO,. Hence, an amount of 7.0 per cent SO, was 
present outside the chromium complexes, probably in the form of protein- 
bound sulfate and as sulfate ions compensating the charged chromium com- 
plexes attached to collagen. Since the maximum binding capacity of collagen 
for sulfuric acid at equilibrium pH > 1.2 is of the order of 5 per cent SO,, 
on the basis of collagen, an amount of 2.0 per cent SO, should at least be 
present in the third form, assumed to function as ‘““Gegenion” (compensating 
ion) of the charged, unipointly fixed sulfato-chromium complex. By applying 
the diffusion-neutralization method for removal of protein-bound acid by 
shaking the tanned hide powder (—2 g. collagen) in 250 ml. water for 48 
hours, adding 0.1 N NaOH solution frequently in order to keep the pH 
value about 5 (methyl red), the neutralized stock contained 9.2 per cent 
SO,, on the weight of the protein. Providing the protein bound acid is mainly 
removed in this treatment, the protein-bound acid is figured to be about 
4.5 per cent SO, on protein basis. The 5 per cent aqueous aniline showed the 
same order of effectiveness in removal of ionic sulfate upon 12 hours’ shaking 
of the stock. 

In running the diffusion-neutralization method at pH 8.2 (phenolphthalein 
as indicator) for 24+ hours, the neutralized hide powder retained 6.2 per cent 
SO,, which corresponds to an average acidity of the sulfato-chromium com- 
plexes of 30 per cent, a value in good agreement with that of the pyridine 
extracted specimen. 

The mode of attachment of the sulfate groups which are removed in the 
reactions between pH 5 and 8 is not known. However, the possibilities are pro- 
bably the two mentioned above. The proportion of these two kinds of sulfate 
groups is an important issue. Since the isoelectric point of collagen chromed 
by means of cationic chromium sulfate is in the pH range 7 — 8, treatment 


for complete removal of ionic sulfate should be carried out in this pH range. 


If that is done, however, the amount of protein bound acid will greatly 
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exceed the maximum binding capacity of collagen for sulfuric acid (in systems 
of pH > 1.2). However, a basis for the arithmetic of the system is obtained 
by alloting a value of 5 per cent SO, on the basis of collagen, 7. ¢., the maximum 
binding capacity of this protein for sulfuric acid at pH > 1.2, for the protein- 
bound sulfate. 

The figures and theorizing are based on the assumption that the fixation 
of cationic chromium complexes by collagen occurs through the carboxyl 
ions of the protein entirely **. Basing the calculations on the figures given 
above and assuming 80 per cent of the carboxyl ions of collagen at a final pH 
of about 3.2, (0.8 meq. per g. collagen) to partake in the fixation of the cationic 
chromium complexes, the complexes fixed by collagen are found to consist of 
about 20 per cent of bi-pointly fixed (Cr.(OH).SO,)~ complexes (—1.2 per 
cent Cr.O,, on the basis of protein), and of 80 per cent of unipointly attached 


SO, 
complexes of the general type: (Cr.(OH).SO,) ~,~ (9.8 per cent Cr.Qs). 


These figures are based on the amount of available carboxyl groups. Hence, 
the amount of Cr.O; incorporated with collagen is composed of about 90 
per cent of the unifunctional complexes carrying residual electrical charge 
and of 10 per cent of bifunctional complexes, both of their valences being 
compensated by the carboxyl of collagen. 

The crosslinking complexes are to be found in the one per cent chrom- 
ium oxide which is bipointly fixed by collagen. Although the uncertain factor 
in these calculations is the amount of carboxyl ions of collagen reacting with 


chromium, the approximation given above, assuming about 80 per cent of 


the carboxyl groups to react with chromium at a pH of ca. 3.2, is probably 
not very far off. It is hoped that work now in progress aiming at procedures 
for determination of the amounts of free carboxyl groups in chrome leather 
and for distinguishing between anions of the acid bound to the protein and 
to the chromium complexes by ionic forces, will eliminate this factor of un- 
certainty in the synopsis of data and hence make it possible to estimate 
accurately the proportion of the uni- and multipoint attached chromium com- 
plexes in chrome leather. The next problem will then be to ascertain how 
many of the multipointly fixed chromium complexes stabilize the collagen 
lattice by crosslinking adjacent protein chains. 

It is well-known that by proper tanning, leather containing 3 — + per cent 
Cr.O,; on the weight of hide substance withstands the action of water of 95 
100°C, even the boiling test. Additional fixation of chromium does not add 
materially to the hydrothermal stability. Further, such a small amount of 
Cr.O, as one per cent, on the weight of collagen, radically improves the 
stability of collagen. Apparently, the initially fixed chromium complexes are 
preferentially reacting with those carboxyl groups which are favorably 
located on adjacent protein chains for interaction with the same chromium 
complex, which is estimated to have a length of 6 - 12 A. These bipointly 
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attached complexes are the effective tanning agent. It is interesting to note 
that information on the vegetable tannage (mimosa) also points to the initially 
fixed tannins as mainly effecting the stabilization of collagen in that tannage. 
\lthough the great majority of the vegetable tannins probably are attached 
to the peptide bonds, the small fraction of great avidity for collagen first 
fixed, which appears to be responsible for the crosslinking, is indicated to 
combine with the basic protein groups mainly ’7.  Weir’s rather puzzling 
findings, mentioned earlier, that the optimal hydrothermal stability of 
collagen is attained by its hxation of such small amounts of chromium as one 
per cent Cr.O,, evaluated by data on the thermodynamic quantities, also 
appears in a new light. The crosslinking is mainly effected by the small amount 
of chromium incorporated in the collagen lattice. The decreased stability 
of collagen indicated by Weir’s data to result from binding of large amounts 
of chromium will then be explained by the predominance of unipoint binding 
of chromium complexes by single carboxyl groups which connotes rupture 
and elimination of a part of the ionic crosslinks of the original collagen, 
which bridges in a small way contribute to the organization of the protein 
structure. 


In his lucid contribution !2, Weir stated that only a fraction of the acidic 
and basic protein groups possess the required spatial orientation to react 
with the chromium complexes to form crosslinks. He suggested that the 
amount of chromium combined with collagen in excess of one per cent proba- 
bly combines with collagen in the same manner as the other types of tanning 
agents do, decreasing the entropy of activation. Finally, Weir concluded, 
that this additional chrome will add nothing to the orientation of the protein 
chains and their stabilization. On the contrary, incorporation of large 
amounts of chromium will mean some loss of orientation of the protein 
lattice. These suggestions are in harmony with the findings reported in 
this paper and with the concept of the dual nature of the chrome fixation 
based on the present experimental data. 


SUMMARY 


The experimental evidence for crosslinking of proteins, particularly 
gelatin and collagen, is reviewed. 


It is indicated from the study of the interaction of cationic basic chromium 
salts with gelatin in dilute solution that the chromium complexes combining 
with gelatin (the uncombined chromium being removed by ion exchanging 
resins) from solutions of basic chromium chlorides containing entirely com- 
plexes of the type: (Cr.(OH),) **, preponderantly are reacting unifunctional- 


ly; the cation (Cr.(OH).)Cl,*, being mainly fixed by gelatin. The correspond- 
ing basic sulfate is fixed by gelatin to the largest part (about 80 per cent) 
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as unifunctional cations of the general type: (Cr.(OH).SO,) ~~. The rest 


of chromium is indicated to be attached as (Cr.(OH).SO,) complexes by two 


carboxyl groups of the protein. 


From analysis of collagen (hide powder) tanned with basic chromium 
sulfates and determination of the mean charge of the chromium complexes 
and the acidity of their sulfato-chromium cations, an approximation of the 
proportion of uni- and bipointly bound chromium complexes in chrome 
leather is possible. In the special case of normal tannage exemplified, it is 
found that in hide powders, tanned with the basic sulfate to contain 11.0 
per cent Cr.O,, on the basis of collagen, about 90 per cent of the total amount 
of chromium incorporated with collagen has been introduced in the form of 
unifunctional complexes. The rest of the combined chromium, or ca. one 
per cent Cr.O, has combined with collagen in the form of bifunctional com- 
plexes. 


The crosslinking chromium complexes must belong to the last mentioned 
fraction of fixed chromium. Since probably only part of these complexes are 
attached to carboxyls of different protein chains, for steric reasons, it appears 
as only a very small fraction of the chromium fixed by collagen is effecting 
the stabilization of the structure by means of its intermolecular attachment 
in the protein lattice and its crosslinking function. 


Since such small amounts of combined chromium as one per cent Cr.O 
drastically improve the stability of collagen, apparently the initial chrome fix- 
ation is preferentially involving those carboxyl ions of adjacent chains, which 
sterically are able to combine with one chromium complex (crosslinking). 
This view is in harmony with Weir's finding by thermodynamic approach 
that the optimum stability of collagen is attained by its fixation of ca. one 
per cent chromic oxide; large amounts of bond chromium showing lower 
values of the thermodynamic quantities and hence, also lower degree of 
stability. This trend is conceivably due to the rupture and elimination of 
ionic crosslinks by the unipoint attachment of the main part of the chromium 
complexes to carboxyl ions of such salt-links, in the later stages of the tan- 
ning. 
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FATLIQUORED GOATSKIN LEATHER 


The Physical Characteristics of Chrome Tanned, 
Fatliquored Goatskin Leather 


By Herpert C. Hame., Jr., and Wittiam T. Roppy 


Department of Applied Science in Tanning Research 
Foundation Tanners’ Council of America 


University of Cincinnati 
INTRODUCTION 


All tanners realize the importance of fatliquoring in providing some of the 
physical properties desired in leather. This process in leather manufacture 
has received only limited attention from a technological approach. 

Those familiar with the literature have read the review on fatliquoring up 
through the year 1942 as given in the book by McLaughlin and Theis'. 
The chapter on fatliquoring considers the character and composition of oils 
and fats used as well as the extent of uptake and distribution of the fat- 
liquor in leather. Since then additional research on lubrication of leather has 
been conducted and that pertaining to the fatliquoring of leather is listed 
below. 

Koppenhoefer? reported on the role of various sulfated fatty oils in the 
fatliquoring of light chrome calf leather. The fathquored leather was evaluat- 
ed on the basis of oil take-up, oil distribution, tear resistance and resistance 
to aging. Marine and animal oils proved to be superior to vegetable oils as 
to the physical character of the leather and its tear resistance. 

The application of German exchange fats as stufing agents for Army 
side upper leather was reported to the tanners*. The exchange fats were 
screened and the better fatliquoring materials were used alone or admixed 
with natural fatliquoring materials on calfskins and provided leathers which 
were equivalent to the regular production leathers and held up at least as 
well during two years of storage. 

Cox and Roddy ‘ studied the effect of fat content on the dry adhesion of 
calfskin leather in a fundamental study of leather pasting. It was observed 
that the adhesion of the leather decreased with increased fat content in the 
grain area up to a level of 20 to 25 per cent on the hide substance basis. 

Tannery pilot scale experiments by Roll® were reported on fatliquor 
distribution in chrome-vegetable retanned leather. He used both anionic 
and cationic type emulsifying agents and also considered the distribution of the 
fatliquoring during drying. It was found that the cationic fatliquoring on 
chrome-vegetable retanned leather resembled the behavior of sulfated oils 
on straight chrome tannages. Migration of oil during the drying of fatliquored 
leather did not alter appreciably the comparative oil distribution obtained 
in the wet leather. 

Another set of experiments conducted on a tannery scale was reported by 
Pankhurst and coworkers § who considered the influence of fatliquor on spue 





580 LEATHER CHEMISTS ASSOCIATION 


and run in gloving leather. (Reduction in width resulting from longitudinal 
stretching). Tentative conclusions were that more work is necessary before 
they can specify requirements of a spue-free fatliquor which gives good run 
in terms of physical and chemical constants. 


Shuttleworth? considered the effect of lubrication on stitch tear strength 
of chrome retan leather. No significant differences were found in the ratio 
between tear strength increase and oil uptake. 


Koppenhoefer’ presented to the tanning industry information on the 
lubricating »roperties of mineral oils when used as replacements for fatty 
oils in fatliquoring. He concluded that from a strictly lubricating standpoint, 
mineral oil appears to be as effective as a typical fatty oil such as cod oil. 
It differs, decidedly, in its manner of distribution which fact is reflected in 
the pysical properties of the processed leather. Its value and effect depend 
on the quantity used and the type of leather being processed. 


Most of the above experimental work conducted on fatliquoring has not 
taken into consideration the application of statistics. During the past year, 
however the work of Pankhurst and his associates* and of Shuttleworth # 
have been so designed and this has permitted more valid interpretation of the 
data. 


It is the intention of this laboratory to do a comprehensive study of all 
phases of fatliquoring in a fundamental manner and to consider all types of 
stock concerned. For the purpose of developing statistically planned experi- 
ments permitting for sounder and broader conclusions, we have undertaken 
this one phase with goatskin leather. 


Prior to starting a study of the fatliquoring process as it influenced the 
physical characteristics of goatskin leather it was felt that some basic data 
should be obtained on goatskin leather. A review of the literature revealed 
no specific information on the physical characteristics of fatliquored chrome 
tanned goatskin leather. 


As there is variation in physical strength characteristics of calfskin leathers 
from area to area Koppenhoefer and Retzsch * used adjacent samples to mini- 
mize this variable in studying the behavior of the various components of 
fatliquors on the physical strength characteristics of calfskin leather. For the 
purpose of developing the best sampling plan we made the following approach. 


It was felt that at least ten goatskins would be necessary to determine the 
between and within skin variation. Ten Amritsar goatskins of medium 
weight and ranging from 5-7 square feet per skin were obtained for this 
purpose from a tannery. Six additional Amritsar goatskins were obtained 
for a study of the relation between grease content of the leathers and their 
physical properties. The goatskins were selected from shoe lining stock 
which had been colored, fatliquored and dried. 
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FIGURE 1.—Diagramatic Drawing of Samples Removed from the Respective Positions 
on the Skin and the Location of Physical Test Specimens Cut from Each 
Sample. 
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EXPERIMENTAL 


From each of the first ten goatskin leathers received 12 samples of an area 
of 2.5 by 8 inches were cut as is shown in Figure 1. The location of the speci- 
mens from each sample for tensile strength, stitch tear strength, tongue tear 
strength !°, and ball burst strength are given in the lower part of Figure 1. 
The specimens were conditioned for 48 hours at 70°+ 5°F. and at a relative 
humidity of 65 + 2 per cent. After conditioning tensile strength, stitch 
tear strength and tongue tear strength were determined on the Scott tensile 
tester. The ball burst strength was determined on an apparatus developed 


by Vickers !1. 


To obtain an indication of the relation of the fat content to the physical 
properties of the leather six more Amritsar goatskins were used. In this 
case a similar sampling procedure to the one shown in Figure I was used. 
The ball burst strength was determined on the end of the tensile strength 
specimen in order to confine the limits of the test area instead of using the 
larger specimen from the lower edge of the skin as used in the previous testing. 
The samples were conditioned and physical tests conducted as explained 
above. The compiled physical test data from the sixteen leathers were 
analyzed using a statistical three factor analysis of variance which took 
into account symmetry, skin and position ! 2 


The deposition of the fat through various layers of the skin was also de- 
termined. After physical testing the scrap and the broken ends of the physical 
test specimens from each position on the skins were split into three separate 
layers of approximately equal thickness which were designated as grain, 
corium and flesh layers. The three layers from each area were separately 
ground in a Micro-Wiley mill and then conditioned at 70° + 5°F. and at a 
relative humidity of 65 + 2 per cent for at least 48 hours. 


Single moisture determinations were run in a Freas forced air oven at 100°C. 
for 16 hours. Grease determinations were run on other portions of the leather 
samples using a 16 hour extraction with chloroform in micro-soxhlets. Chloro- 
form was used because it was found to extract more fat at a more rapid rate 
than petroleum or ethyl ether. 


RESULTS 


The original data on strength characteristics for the sixteen skins are given 


in Tables I, Il, III, and IV. The data are presented to show the variability 


of each skin from area to area for the respective physical properties, the sym- 
metry which exists for each skin from side to side, and the variation from 
skin to skin. A perusal of the data in the four tables will show that there is 
great variation in strength characteristics in some of the skins when comparing 
respective positions on each side of the backbone. 
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TABLE | 


Goatskin Leathers 


Fensile Strength Lbs./Sq. in. 
Position 
Symmetry \ B ( D E 
Skin Lett Right Left Right Left Right Left Right Left Right > Right 


3630 2970 3386 2424 323 3183 3172 3040 2898 2825 . 2515 
3197 2640 2833 2077 2168 8 1918 1838 2309 2150 445 2220 
2844 2616 2719 2000 252 2347 2240 2347 2479 5 2168 
2769 2668 2370 2592 2558 - 2153 2083 2240 1840 2: 2400 
2500 2962 2443 2740 2536 ‘ 2461 2590 2308 2693 5 2847 
2380 345 2260 2000 2260 2193 2250 2000 3 2399 
2583 2539 2 2383 2538 2297 2309 21. 2140 
2083 2000 333 1913 38 1918 1735 2 1680 
3040 2888 28: 3070 257 2600 2500 2600) 1735 
1840 1691 845 1760 555 1778 1847 2000 2000 
11 2080 2080 2000 1997 2000 1920) 1925 &. 2080 1680 2000 1920 
12 2460 2928 2070 2360 2000 1865 2000 35 2260 1880 2310 1765 
13 2720 +3080 2595 2920 2740 2615 2500 355 2345 2065 2965 2320 
14 1540 2000 1835 1760 1750 1680 1760 1855 1680 1920 1540 
15 1725 1930 1 
) 


85 1865 1790 1725 1870 1940 1770 1430) 1500 
540 2485 2300 2170 2420 2080 2415 2480 248 1920 


16 2415 2750 


\verage ans 573 2440 2314 2295 2202 2245 2096 2240 2121 85 2067 


PrABLE II 


(,oatskin Leathers 


Stitch Tear Strength Lbs./5q. in. 
Position 
Symmetry \ B ( D e 
Skin Lett Right . Right Lett Right Righit Right Left 


840 S80 920 ; 85 906 : 852 926 
625 646 5605 ; 2 542 708 520 620 
704 82 687 619 61 655 568 636 619 

711 580 § 560 = 687 680 »=-640 

758 778 741 778 7 731 815 
636 572 568 500 600 
10 6 6TH 73 685 
455 478 45: 54. 478 
661 714, CO 8. 828 
5600 = 593 5 518 580 


593 570 593 § 586 


625 652 
771 708 
562 523 
904 692 
577 520 
11 5 Sf 593 520 =593 
12 &, 5 : 517 5065 596-500 3 5 3 
13 2 42 O85 741 660 668 
14 5 58 2: 458 583 58 541 417 
15 3 5 32 567 343 50: 417 578 
16 : 55 620 7 538 500 480 


waar I 


nnn 


Average 608 27 Bi 22 3 604 618 
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rABLE III 


Goatskin Leathers 


Pongue Tear Strength Lbs 


B ( D 
Right eft Right Left 


242 
146 


152 


rABLE I\ 


(soatskin Leathers 


Burst Strength Lbs. at 
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192 
114 
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A statistical analysis of the compiled data using a three factor analysis is 


given in Table V. The results indicate that insufficient samples were cut from 
each skin to establish the best sampling location on the skin. 


rABLE \ 
Three Factor Analysis of Variance 


Degrees of Tensile 
Freedom Strength 


Error (Mean Square 
SY. x P x SK. : 43,336 
F-Values 

Between Symmetry _" 
Between Position ‘ iain 
Between Skin : 40*** 
Symmetry x Position 

Symmetry x Skin 


Position x Skin 


Error—Variance Due to Error and Any Possible Th 


Significant for 5 per cent Level 
Significant for 1 per cent Level 


Significant for O.1 per cent Level 


The error term for each physical property determined would indicate that 
the variance is approximately 10 per cent or less in each case if we assume 
that the interactions are not significant among the three factors selected. 
The between skin variation on the basis of the F-values occurs irrespective 
of the physical property being studied. 


Stitch tear strength shows the least influence. Tongue tear strength and 
ball burst strength might be used upon proper design of skin sampling. 
However on the basis of F-values tensile strength shows entirely too much 
variability to be used as an indication of process changes on these goatskin 
leathers. 


The data on the six skins where both physical tests and layer analyses 
were conducted is given in Table VI. Careful examination of the physical 
test data shows much the same pattern as occurred on the first ten skins 
in regards to physical properties. Examination of the grease analyses of 
the respective layers shows that there is not only variation from skin to 
skin but also variation within a skin and that the skins show no characteristic 
pattern as to deposition of grease in any layer. Of most interest however is 
the lack of relation of the grease content of the respective layers to the various 
strength characteristics. 
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TABLE VI 


Strengtl 


Ball rte Grease Distribution 
Burst oF n&% Corium ‘7% Flesh 


Position Right 2080 
Left 2080 
Right 1997 
Left 2000 
Right 1920 
Left 2000 
Right 1837 
Left 1925 
Right 1680 
Left 2080 
Right 1920 
Left 2000 


$3 
40 
15 
$1 
43 
$3 
45 
40 
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SUMMARY 


There is a significant variation from skin to skin from the standpoint of 


the physical properties determined. The skins do not show any characteristic 


pattern as to deposition of grease in any of the three layers analyzed nor 
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as to total grease content. Therefore the physical properties of the goatskin 


leathers tested do not show any relation to the grease content. 


TABLE VI (Con’t. 
Goatskin D 


Tensile Stitch Tongue ot Grease Distribution 
Strength Tear Te: rrease ‘; in ‘ Corium % _ Flesh ‘ 


Position Right 2000 
\ Left 1540 
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ABSTRACTS 


The Modern Coordination Concept as a Theoretical Basis of the Tanning 
Process. By A. Kiintzel. Das Leder 3, 196 (1952). A review of Werner's coordination 
theory and Stiasny’s application of it to tanning agents and reactions. Werner developed 
his theory from a study of solid, crystalline complex salts. Tanning is concerned with metal 
complexes in aqueous solution. The metal salts are mixtures of different salt types in com 
plex, complicated equilibria. The individual components can be obtained in crystalline form 
only in exceptional cases. The investigation of these equilibria presents far greater difh 


culty than the analysis of simple crystalline salts. Le €. 


New Investigations on Fur Dressing and Fur Improvement. By F. Stather. Das 
Leder 4, 9 (1953). A review of work on furs at the Leather Institute, Freiberg, Germany. 
Fur skins are quite similar to skins used for making leather with the exceptions that fur 
skins contain more fat (20-51%) and the hairs grow from collective follicles, containing 
from 4-30 hairs. Dressing by the Leipzig pickles method is not satisfactory; the tannage is 
reversible and in damp weather the fur may deteriorate in as short a time as 3 months. 
Pickling fur skins is important as a replacement for liming. Formaldehyde, either alone or 
in combination, gives a stable tannage. Chrome tannage is satisfactory, if the CreO, content 
is not too high and neutralization is not carried too far. Killing the fur with alkali removes 
the medulla from the hairs, leaving hollow, bleached tubes. It may also reduce dyeing of 
the medulla. Le CG 


The Fundamental Properties of Dyestuffs. By Gerhard Otto. Das Leder 4, 1 
(1953). All who dye chrome leather know, that many dyes contain a small amount of a 
component that penetrates to the interior of the leather and dyes it yellow. This component 
has less affinity for leather than those fixed on the leather surface. Black and dark blue 
dyes have great affinity for chrome leather, and, if used in small amounts, dye only the 
surface. Dyeing is a property possessed only by compounds with double bonds. The two 
electron pairs in the double bond are not the same. One pair (the o pair) is firmly 
bound; the other (a electrons? is only loosely bound. The latter, the 2 electrons, may 


strengthen or weaken the @ electron bond. They may be symmetrically or unsymmetrically 


distributed in the atom and give rise to mesomers. The benzene ring has 5 mesomers. Only 
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if there are unstable and fleeting mesomers in a compound, does it have ability to dye. A 
molecule with only a few mesomers absorbs in the ultraviolet. Substitution in the benzene 
ring, e.g., a nitro group, changes the absorption to violet and the dye is therefore yellow. 
More mesomerism is necessary to produce red, green. blue or black dyes, therefore a large 
molecule with added groups to give solubility is required. But recent work has shown, that 
this heteropolarity required for color is also the change that is needed to increase the affinity 
of the dye for animal or vegetable fibers. Only weak polar valence forces are involved, as 
is shown by the fact that the dyes act with vegetable fibers which have no salt forming 
groups. Secondary valence forces are found where dipoles are active between the two 
reacting substances. Hydrogen bonds are also involved. lonic forces are important because, 
if the pH value is such that ionization occurs, there will be a tendency toward neutralization. 
The electrostatic force will draw the dye and fiber together. If many electrovalent groups 
are present in the dye, it will approach the hide fiber only to the range of the polar forces. 
If, however, one or only a few electrovalent groups are present, the dye will reach the range 
of the nonpolar forces and coordinate bonds will form. Tonic bonds hydrolize easily: they 
interfere with formation of coordinate bonds and therefre with tanning. Take-up of dye by 
polyamid fibers, and also by collagen, decreased as the number of sulfo groups in the dye 
increased. Nonionic dyes as well as anionic dyes were taken up in greater amount by 
chrome leather than by untanned hide substance; this indicates that the additional com- 


bination with the metal atom of the tanning material is of a coordinate nature. Lp.c. 


The Possibility of Using Ultrasonics in the Tannery. By F. Witke. Oesterreichis- 
che Leder-Zeitung 8, 26 (1953). Possible uses for ultrasonics in tanning are pointed out 


with the object of encouraging investigations in this field. Ee 


How to Organize a Fight Against the Warble Fly. By N. Fiolic. Koza i Obuca 
(Leather and Shoes), 2, 53 (1953). The warble fly is causing an annual loss of more than 
300 million dinars because about 30 percent of all the cattle hides in Jugoslavia show 
warble damage. It is suggested that collaborative effort to eradicate the pest be carried 
on between the leather industry, hide dealers, dairying companies, breeding cooperatives 
and veterinary services. 


Regeneration of Chrome from Spent Tan Liquors. By E. Ludviger. Koza i Obuca 
2, 61 (1953). Directions are given for the erection of a regeneration plant. The process 
is described and the economies to be effected by its adoption are stressed, 


Conference on Colonial Hides and Skins. Summarized Report of the Proceedings, 
Colonial Plant and Animal Products, 3, 83 (1952-1953). Colonial 
valuable article of commerce with exports advancing to 13.5 million pounds in 1951; hence 
the desirability of a conference to discuss the subiect. 


hides and skins are a 


The agenda covered the following 
subjects: drying of hides and skins, flaying and after-cleaning, dry salting of skins, buving 
systems, grading and marking, port inspection, export cess, hide improvement services. in 
struction by films, branding, damage from various sources, cracking, and baling. Papers 
were read on the foregoing subjects in the order named by J. R. Furlong, A. E. Knew. H. 
Phillips, M. H. French, J. R. Furlong, M. H. French. J. T. H. Pettit, R. J. Simmons, D. E. 
Faulkner, J. B. Solomon, R. Withinshaw, J, T. H. Pettit and M. H. French. Each 


paper 
was followed by discussions. 


The conference report covers the status of colonial hide and 
skin situation in a very thorough manner. 
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Leather Soles Are Supreme for Comfort. By H. Phillips. Lea. World 45, 257 
(1953). In spite of competitive synthetic products, leather remains the best material for 
shoe soles. This claim is based on its superior insulating qualities, its greater capacity to 
absorb perspiration, its better thermostatic properties, and its lesser tendency to undergo 
dimensional change. These factors spell greater foot comfort and better retention of 


shoe shape. 


Resins from Sulfited Tannins as Adhesives for Wood. By L. K. Dalton. Australian 
J. Applied Sci. 4, 136 (1953). Tannin solutions after heating with sulfites had low  vis- 
cosities and are suitable for the preparation of adhesives to be spread by mechanical rolls. 
The conditions for treatment with sulfite were determined for extracts from Eucalyptus 
crebra F.u.M. and Pinus radiata D.Don and for commercial mimosa extract. The sulfited 
tannin solutions, mixed with paraformaldehyde and a filler, were examined as adhesives for 


plywood. Strong, water resistant bonds were obtained with all three adhesives. 


How Does Industry Make a Pollution and Waste Survey. By J. E. Cooper. Water 
and Sew. Works 100, 229 (1953) Analvtical data comparing results obtained on water 
The major components are listed as (a) the plant study; (b) measurement of waste flows; 
(c) analysis of samples of the waste flow; and (d) report of findings. The considerations 
that need to be taken into account when a survey is to be undertaken are discussed in de- 
tail. The need of a liberal “getting ready period” is emphasized, as well as the necessity of 
full cooperation from all plant supervisors. J.F.W. 


Methyl! Purple vs. Methyl! Orange in Alkalinity Titrations, By R. W. Frey. Water 
and Sew Works 100, 229 (1953). Analytical data comparing results obtained on water 
and sewage samples titrated for alkalinity using methyl purple and methyl orange are pre- 
sented which indicate that the two indicators give comparable results. The end-point car- 
ried to a distinct purple with methyl purple is sharp and in the author's opinion far superior 


to methyl orange J.F.W. 


Theory and Practice in Stream Pollution Control. By R. D. Hoak. The Scientific 
Vonthly 75, 166 (1952). There are two principal reasons for the difficulty often experienced 
in gaining full agreement on pollution control measures. The first, and more important, is 
our meager knowledge of the specific effects of most pollutants on stream ecology and water 
usage. The second is the large part usually played by subjective judgment in deciding on 
control methods. The paramount objective of all pollution control measures should be to 
maintain those stream conditions that will best serve the over-all interests of particular lo- 
ealities. It is economically unrealistic to expect streams in highly industrialized areas to 
he in as good condition as those flowing through agricultural or forest land. On the other 
hand, gross pollution is an offense to human decency, and such conditions should be cor- 
rected by appropriate controls, It is becoming increasingly important to recognize that 
streams constitute a basic part of every waste treatment plant. The problem of the engineer 
is to recommend that degree of waste treatment which will utilize the self-purification 
capacity of the receiving water to the fullest practical extent consistent with optimum local 


odie 
onditions, Pollution of streams occurs when any material is present in such quantity that 


the natural balance is disturbed to the extent that desirable aquatic life is destroved ar 
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driven away. Streams can be said to be polluted only when the kind or amount of sub- 
stances discharged to them is continually greater than a reasonable fraction of their capacity 
for self purification. The availability of dissolved oxygen is the most important factor in 
the natural purification of streams. The importance and need for comprehensive stream 
surveys to determine their self-purification capacity and water quality criteria is emphasized. 
The author discusses in some detail the pros and cons of the various control measures now 
in force such as, the setting of limitations on the physical, chemical and biological char- 
acteristics of the wastes, and some of those being advocated, such as biological indices of 
the receiving streams. There is a growing conviction that streams themselves must provide 
the final criteria of what may be discharged to them. This attitude reflects an acknowledge- 
ment of the economic importance of streams as an agency for assimilation of the wastes of 
civilization. At the same time, it recognizes the rights of downstream riparian owners, the 
capacity of streams for self-purification, and the aesthetic and recreational values of un- 
defiled bodies of natural water. J.F.W. 


A Single Dilution Technique for B.O.D. Studies. By H. E. Orford and I. Gell- 
man. Sew. and Ind. Wastes 25, 284 (1953) The method consists of filling two 1-gallon 
jugs with the diluted mixture to be studied. The first jug is kept completely full and 
stoppered. Samples for dissolved oxygen and any other desired analyses are siphoned from 
the first jug and replaced from the second jug after sampling so that the first jug is kept 
completely full and reaeration is prevented. When the dissolved oxygen content of the 
jugs is near depletion, the contents are reaerated and the process continued. The advan- 
tages of the method are: 1, All B.O.D. measurements are made on one diluted sample. 2. 
Additional portions can be taken from the same diluted sample for other tests. 3. Smoother, 
more easily analyzed B.O.D. curves are obtained than with the standard bottle dilution 
method. 4. Less incubator space is required because long-range B.O.D. studies can be 
made with only two I-gallon jugs instead of a larger number of individual B.O.D. Bottles. 


EF .W. 


A Critical Review of the Literature of 1952 on Sewage Waste Treatment and 
Water Pollution, By H. Heukelekian, et al. Sew. and Ind. Wastes 25, 511 and 633 
(1953). A comprehensive review of the 1952 literature is presented under the following 
headings: Analytical Methods, 55 references; Sewage, 129 references; Radioactivity, 51 


250 


references; Industrial Wastes, 149 references (5 tannery waste); Water Pollution, 


references. A general summary is given and significant trends noted, 


Anaerobic Digestion of Packing Plant Wastes. By W. J. Fullen. Sew. and Ind. 
Wastes 25, 576 (1953). Anaerobic treatment of packinghouse wastes has been under in- 
vestigation by George A. Hormel & Co. for the past 32 years. The initial laboratory work 
was done in 55 gal. oil drums and promising enough results obtained after one year to 
warrant larger-scale investigations. Work on the pilot-plant unit was started in July, 1950. 
Basicly the process consists of mixing in a digester the incoming raw waste with an acti- 
vated anaerobic sludge at a temperature of 92-94 F., and then effecting a separation of 
sludge from the mixture and returning it to the digester. The author includes a compre- 
hensive description of the operations and summarizes as follows: 1. Packinghouse wastes 
seem to be peculiarly adopted to anaerobic digestion, because thermal and mineral require 


ments are intrinsically present. 2. Wastes of a wide range of concentration can be di- 
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gisted with a detention time of 24 hr. or less. 3. B.O.D. removals of 95 to 96 percent can 
be obtained. 4. Volatile solids loadings of the digester from 0.061 to 0.081 Ib. per cu. ft. 
per day have been demonstrated. 5. B.O.D. Loadings of the digester ranging from 0.067 
to 0.084 Ib. per cu. ft. per day have been recorded. 6. A practical method of continuously 
removing entrained gas from the digester by vacuum is described. 7. An optimum ratio 
of culture to substrate has not been demonstrated. 8. The maximum B.O.D. loading of 
the digester has not been established. 9. The anaerobic effluent is amenable to further 
aerobic treatment, if necessary 10. A nominal amount of sludge will be produced for dis- 
posal. Il. The anaerobic method seems to offer economic advantages, both in construction 
ind operating costs. 12. The anaerobic method lends itself to compactness of design. 


5.F.W 


Synthesis and Properties of Synthetic Oiling Materials. By Richard Gutensohn. 
Das Leder 4, 30 (1953). The preparation of synthetic leather oils and liquors during the 
war is reviewed. The starting material was Kogasin, a fraction of the product of the 
Fischer-Tropsch process of making paraffin hydrocarbons. Mepasin was made by hydro- 
genating Kogasin to remove unsaturation. The Derminols were made by chlorinating Ko- 
gasin. Mersol wes Mepasin-sulfochloride (CisHgsSO.C1), Derminol I was made up prin- 
cipally of chlorokegasin, mepasinsulfamid (CisHssSO.NH2) and Mepasinsulfamidoacetic 
acid (CyHeSO:.NHCHLCOOH),. The water insoluble synthetic oils were used as substitutes 
for fish oil, tallow or degras. Both the water insoluble and the water emulsifiable materials 
have certain advantages over natural fats and oils. They are usually clearer, less liable to 
spue, are stable to light, oxidation and bacterial or mold action. They have uniform physical 
properties whereas the properties of natural oils vary greatly. For example the acid num- 
bers of various fish oils range from 1 to 127 and the viscosity from 4.8 to 12.0 (Engler). The 
water soluble materials give very fine dispersions that are more stable to chemicals than 
sulfaied natural oils. The fat take up by leather is more uniform but the leather is drier. 
By suitable alteration of the proportions and kinds of oils and emulsifiers, however, the 
oiling requirements of all kinds of leathers from dry, supple to firm, greasy leather can be 
met. Illustrations are given to show the separation in 24 hours of a surface layer from a 
10-fold. sulfated fish oil emulsion and in | hour from an emulsion of 7 grams sulfated fish 
oil and 3 grams neatsfoot oil (in 100 ml). When half of the fish oil was replaced by 
Derminollicker as, very stable emulsions were formed with particle size of less than one 


micron, I.D.C. 


The Problem of the Retannage of Rapid-Tanned Sole Leather. By Karl Blach. 
Oesterre’chische Leder-Zeitung 8, 4 (1953). By proper retannage, rapid tanned sole leather 
may be greatly improved and made equal or superior to slow tanned sole leather. Retannage 


increases combined tannin, degree of tannage, yield, and water resistance. For retannage, 


Hausruck extract, a sulfite cellulose preparation, is cheaper than quebracho. LBC. 
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BALANCED PERFORMANCE 


...and with NOPCOLENES that means 


surface lubrication with controlled penetration 


WY baling in the olden days of sailing schooners, 

small open rowboats, and hand harpoons 
was a hazardous affair. Men risked death to fill 
their ships with oil. Perfectly coordinated tim- 
ing and dual action on the part of boat crew 
and the harpooneer were needed for a “kill.” 


Today, in tanning, as in whaling, dual action 
and balanced performance are vital. Nopcolenes* 
provide excellent surface lubrication plus con- 
trolled penetration—a balanced performance that 
not only results in tight grain, good tensile 
strength and stitch tear, but permits the tanner 
to achieve whatever degree of temper, softness, 


NOPCO 


hand, break, and stretch desired. 


You'll find these specifically developed Nop- 
colene fatliquors are readily soluble. Also, many 
of them are moisture-free, others contain not 
more than 6-7 moisture. This means consider- 


able savings to you in freight, handling, and 
storage. 


If you are not already using Nopcolenes, give 
them a trial. Send today for full details. 


FREE! This book gives up-to-the- 


minute data about Nopco's Nopco- / 
lene* fatliquors and formulas for S 
oo 


various leathers. Write for a copy / 
- i 
i j 
ia ’ 
— 


*T.M. Reg. U.S. Pat. Off 


Chemical Company, Harrison, N. J. 


Branches: Boston - Chicago - Cedartown, Ga.- Richmond, Calif. 





Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling and economy 
have contributed in a large measure to its 


acceptance in the trade. 


> 


Sebacol produces clean, Biobate provides con- 
uniform, quality leather trolled, effective en- 
under varied beam- zymatic action during 
bating for all types of 


house practices. leather 


WALLERSTEIN COMPANY, INC. 
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porneo & YT Hf oextract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 











UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 





LEATHER Many leather chemists 


agree that longer-wearing leather is produced 


by use of Sun’s “Job Proved’”’ Leather-Proc- 
essing Oils. These oils provide fiber lubrication. 
They also contribute to the even distribution of 
the natural oils and greases in the hide. They 
produce an even, light color. They mix easily. 
For additional information, call your nearest 
Sun Office... or write to SUN Or, CoMPANY, 
Philadelphia 3, Pa. In Canada: Sun Oil Com- 
pany, Ltd., Toronto and Montreal. 


SUN PETROLEUM PRODUCTS =-sunoco> 


“JOB PROVED” IN EVERY INDUSTRY 





BELL-MINE LIME 


Year-round Uniformity 


Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


Quality Calf Leather 
LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON * NEW YORK °* ST. LOUIS * CHICAGO 


-EISENDRATH rine CALF LEATHERS 


| 
| 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. * Tannery at Racine, Wisconsin 


92 South St., Boston, Mass., Day Gormley Leather Co. 12 E. 33rd St., New York City, Moe Shapiro 


THE OHIO LEATHER CO. 


| 
| 
| 
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MORITE BRAND 


Sulphonated and Compounded 


EST. 1908 EST. 1908 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


4 The Original Dry Color 
for its and Suede 
PRESTO _ = ' 
4 PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 





BORAX AND BORIC ACID HAVE LONG BEEN USED IN 
THE TANNING ANO FINISHING OF GOOD LEATHER 


when 


you 


want yap 
et think 


SEND TODAY 


FOR FREE BOOKLET: Xa tale COAST BORAX i 


“PROCESSING DIVISION OF BORAX CONSOLIDATED, LIMITED 
NEW YORK e LOS ANGELES e CLEVELAND e CHICAGO 
HEAVY 


BD ic) cs 
a Tt Site be ha YR Tees CA ts v 
ratte eg OF FAMOUS "20 MULE TEAM” PACKAGE pret om 





REILLY. 
WHITEMAN- 


WALTON CO. 


| 
| 
| 








MANUFACTURER 


ESTABLISHED 1553 

Exclusively a Tannery Puper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 





XXX 
DIRECT ROUTE INTO TANNERIES 


Shoe and Leather ReporTER 


[ANNERY BUYER 


=== THE TECHNICAL JOURNAL FOR SUPERINTENDENTS. CHEMISTS, TANNERS AND BUYERS 


The TANNERY BUYER Section of the Shoe and Leather Reporter 
is published the third issue every month and is read by every im- 
portant executive, superintendent, chemist and buyer. 
Tell your message to these men who buy your product in the TAN- 
NERY BUYER. 

. y >) x 

SHOE AND LEATHER REPORTER 
Executive Offices: 210 LINCOLN ST., BOSTON 11, MASS. 
Representatives in 


CHICAGO LONDON, ENG. ° PHILADELPHIA WASHINGTON 
ST. LOUIS NEW YORK e LOS ANGELES SAN FRANCISCO 


Salem Oil & Grease Co. 





FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 





STANDARD HIDE POWDER 


A material made to specifications and used internationally 


for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 











Garden State Tanning Inc. 


Pine Grove, Pa. Man tt r 


Manufacturers of Most widely known 


Au mel me 
Upholstery Leather DIAMOND ALKALI CO. 


New York Office 330 Fifth Avenue CLEVELAND 14, OHIO 





| 

KEPECO = FINNALINE —KEPOLAC | 

EMULLO KEEPA-SHINE FONDO 
UNI-LAK 


Reg. U. S. Pat. Office) 


Kerec Crenncar Corporation 


Milwaukee |, Wisconsin 


ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 


CHICAGO, ILL. 





4103 S. LASALLE ST. 





Which magazine does the outstanding job in editorial service? 
Which magazine has 101% more paid and audited circulation? 
Which magazine carries more than 100% more advertising? 


Tanning industry executives know 
that only in Leather and Shoes do 
they get the complete and timely job 
in news, markets, features, and edi- 
torial service. 


Complete and often exclusive cover- 
age of technological progress in tan- 
ning methods and production, sup- 
plies, materials, equipment and ma- 
chinery, plus the facts about demand, 
markets, uses, and trends in the 
leather-using division of the industry, 
plus the keenest, most thought-pro- 
voking editorials on the leading pro- 
blems and interests of the entire field. 


Because they get the fullest measure 
of service each week, tanning execu- 
tives subscribe to L & S at a 100% 


TON 


higher rate than to the second paper 
—almost 2 to 1 leadership. 


This leads naturally to greater pro- 
ductivity for advertisers who respond 
with the greatest volume of adver- 
tising. L & S carries 124% more tan- 
ning material, chemical, oil, etc., ad- 
vertising than the second paper, and 
117% more tanning machinery and 
supply advertising. 


That’s the story about magazine 
leadership in the tanning industry. 
It’s L & S all the way. If you want 
more facts, write us today. 


Ih 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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Tinishes 
for alt types of — 
oleiie 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


Telephone: Humboldt 5-3470 


HOLES LEATHER 60.6. | pan nLieN Inc 


SOLE LEATHER 


Buford, Georgia 
a TANNERS SINCE 1873 
Tanners Cut Sole Division s 


Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 
Manufacturers of genuine English 
e and full rigged hand tooled 


BOSTON, MASS. roping saddles. 


ST. LOUIS, MO. CHICAGO, ILL. 





0 GA SDA. 


FOUNDED 1868 


LEDJOGA 


WORLD'S LARGEST Eas ae 
( Garressio-One of the 22 Italian plants controlled 
PRODUCERS OF isan ek 


CHESTNUT EXTRACTS 


Types: © Regular spray-dried powdered Properties: Highly Concentrated @ Double De- 
@ Chestnut Extracts colorized @ Very Light Colored © Great 
© “Dulcotan”’., a sweetened Chestnut Purity (due to very low 

Extract as a Quebracho substitute contents } 


non-tannin 


LEDOGA S.p.A. sells the total production of 22 of the 38 plants in Italy making 
Chestnut Extract 


* 


barkey 


Importing Co.. Ine. 
44 East 53rd Street, New York 22, N. Y. 


Exclusive Representative in the United States and Canada 








TANIMEX CORP. 


350 FIFTH AVENUE., NEW YORK, N. Y. 
PRIME IMPORTERS OF 


QUEBRACHO 


and 


WATTLE EXTRACTS 


in solid form 


We have available Quebracho Extract, Wattle Extract, 
Myrabolam Extract in concentrated spray dried form. 


Also Raw Tanning Materials of all descriptions. 


Always Foremost 


Sole anu Upper Leather 


ARMOUR LEATHER CO. 


Chicago Boston New York 





Now—thanks to this specially developed butadiene- 


acrylonitrile latex for leather treatment—you can give 


] rh Fr ] t y t lling > 
your leather products great new selling features, with 


new ease of finishing 


New toughness and durability! With its high tensile 
strength, Nitres 


gives leather Outstanding resistance to 
tearing, ufthing, all sorts of abrasion. It protects 
against water. gasoline and 
, ; ae 


animal fats and oils, alcohols, glycols, paint and ink 


dryers, and lacquer solvents—keeps leather soft, supple, 


other petroleum products 


and strong under the severest conditions 


Ne FOOC OORKS. itrex 18 COMpictely non-staining. 
New good looks! N pletel g 


It gives glossy, tack-free finishes that may be either 
transparent or Opaque, ina wide variety of true, lasting 
colors. What's more, Nitrex-coated leather has excellent 


resistance to sunlight and aging—won’'t craze, dull, or 


lose its beauty for years and years 


New ease of application! Since Nitrex is a water 


dispersion, it accepts fast acceleration without scorch- 


ing. And it is highly compatible with casein 


See how easy it is to treat your leather products to 


new beauty and serviceability. To learn more about 


Naugatuck’s Nitrex, its u n any advantages, 
simply write on your letterhea: the address below. 


Nitrex is a product of the world’s leader in latices. 


Naugatuck Chemical 


Division of UNITED STATES RUBBER COMPANY « 356 Eim Street, Naugatuck, Conn. 


BRANCHES 


Memph 
ia, Ontario 
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“The Extension of Knowledge is 
by the Investigation of Matter”. 


This space dedicated to 


Tanners’ Council Research Laboratory 
by a Friend 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


UNIVERSITY OF CINCINNATI 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


University of Cincinnati 
5G 


We serve the Tanning and Leather Industry 


through a broad program of Research. 


RESEARCH 
PAYS DIVIDENDS 


when Properly Applied. 


THE TANNER’S COUNCIL 
RESEARCH LABORATORY 


Universtty of Cincinnati 


WHEN 


YOU 


BUY 


TANNERS'’ 


CORN SUGARS 
CORN SYRUP 
CORN STARCH 


LACTIC ACID 


REMEMBER 


arn 


CLINTON FOODS INC. 
CLINTON, IOWA 





CALAFENE 
Binder and Filler 


rae 
ay 


ONS IES Ae epee ? eer 

SM di ih yale Uniform quality binder, filler and carrying agent. 

eS Builds up body. Improves covering power and 
spread. Nourishes fiber and eliminates harsh feel. 


No manipulation necessary. 


319 94.ae imparts permanent flexibility. Does not “pipe” or 
eS crack. Covers cuts and imperfections. 


Plumps the skins, strengthens and builds up low 
ends. When sueded the skins have a velvety 
nap and full mellow feel. Does not lay on the 
surface. 


Manutacty 
: rers 
APEX Established 1900 of a complete line 


7... Wa ae Te ipl SPecialties for 


225 West 34th St., New York 1, N. Y. © fanning trade 


UNION TANNERS SUGAR’ CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR’ CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 





CHOICE 
or Higher Quality 


Leather Production 


Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 


Sole Leather Finishes - Tanners Sugar 


*Tanners Lime — Chemicals 





it's going to be a colorful spring! 


GYCOLAN 
COLORS 


for pastel-to-medium shades 
on garment and shoe leathers 


The Gycolans provide a range of colors for 
lighter spring shades on chrome-tanned grain, 
suede and split leathers! 


They produce clean, level dyeings with 
improved uniformity from pack to pack. 
Especially recommended for bag, garment and 
shoe suedes because of their suitability for 
blocking or top-buffing. 


Let Geigy match, on your stock, the shades 
you expect your customers to request for spring. 
Send in your shades and stock now! 


Gycolan Bordeaux BL Gycolan Yellow BEL 
Gycolan Bordeaux RL Gycolan Yellow GRL 
Gycolan Red BRL Gycolan Dark Green BL 
Gycolan Red GRL Gycolan Green BFL 
Gycolan Pink BAL Gycolan Blue GGL 
Gycolan Orange GL Gycolan Blue 2RL 
Gycolan Orange RL Gycolan Black WAL Fxtra 


ivy | Geigy Company, Inc. 


89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 
BRANCH OFFICES: BOSTON * CHARLOTTE, N.C. * CHICAGO * LOS ANGELES 
PHILADELPHIA * PORTLAND, ORE. * PROVIDENCE * TORONTO 
IN GREAT BRITAIN: The Geigy Co., Ltd., Manchester 


DYESTUFF MAKERS 
SINCE 1859 
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FOR THE BEST FOR 
VEGETABLE CHROME 
TANNED CHROME RETAN 
SOLE LEATHER SOLE LEATHER 


COMPOUNDS 
TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. -: BUFFALO, N. Y. 





ITALIAN 


CHESTNUT EXTRACT 


SOLID — POWDER — SPRAY DRIED 
MADE FROM LIVE WOOD 


TYPICAL A.L.C.A. ANALYSIS 

Spray 

Solid Powder Dried 

TRRQUNM 2... «. « « « Cte 66.7 73.5 

NON-TANNIN oi. « « See 21.2 19.1 

WNSOLUIBLES 2. st st .65 6 mr 

WATER (ieee es 1S 6.7 
ASH — oy fan® a Be .67 .82 75 


STAINLESS SUMAC CRYSTALS 


HIGHEST QUALITY—MADE UNDER THE SUPERVISION 
OF THE WORLD'S LEADING EXTRACT CHEMISTS 


SOLE AGENTS 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago, Illinois 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


TAROONM . ww tle tl OS 
NON-TANNIN . . . . 16.03 
INSOLUMLESS.. . ww sl COU 
a ee 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 


yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 








DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 


PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
McArthur Chemical Co., Ltd., 20 St. Paul St., West, Montreal: 73 King St., West Toronto 
ENGLISH REPRESENTATIVES: 
Roy Wilson, Dickson, Lid., 7-8 Railway Approach, London, S. E. 1 





